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A  FIFTH  JOURNEY  IN  PERSIA.* 

By  Major  P.  MOLESWORTH  SYKES,  C  M  O. 

I. 

In  the  autumn  of  1002,  after  an  ahsenee  of  aliout  two  years,  during 
which  I  had  lieen  able  to  compare  the  plateau  of  the  Karroo  with  that 
of  Inin,  I  reached  Bandar  .\bbd.s,  which  port  had  already  served  as 
a  starting  point  for  previous  journeys.  There  was  a  feeling  of  progress 
in  the  Persian  gulf,  mainly  due  to  the  im|>ending  inauguration  of  a 
f  quick  service,  which  would  bring  Bushire  to  within  about  five,  instead 
of  eight,  days  of  Karachi.  Bandar  Abbds  was,  however,  not  to  enjoy 
the  direct  lienefits  of  this  boon;  but  three  years  later  its  isolation  was 
terminated  by  the  construction  to  it  of  a  branch  cable  from  the  island  of 
Ilenjam.  “  Better  late  than  never  ”  is  a  proverb  particularly  applicable 
to  this  step,  and  one  can  now  hope  that,  in  spite  of  its  bad  climate, 
the  importance  of  this  port  will  gradually  l»e  recognized  by  the  various 
British  firms  who  trade  with  Southern  Persia. 

We  steamed  slowly  to  the  anchorage  1  >6 fore  dawn,  and  I  was  much 
struck  by  the  imposing,  if  forbidding,  nature  of  the  scenery,  and 
[■  indeed  Bandar  Abbas  is  singularly  favoured  in  this  respect.  In  the 
I  foreground,  some  .1  miles  distant,  the  Arab-like  town  stretched  jtarallel 
ito  the  sea-shore,  backed  by  a  wide  expanse  of  “painte<l”  desert,  if  we 
jniay  apply  the  epithet  used  in  America,  l>ebind  which  Kuh-i-(iinao 
j  and  Kuh-i-Nian  rise  sheer  to  a  height  of  some  7000  feet,  .and  constitute 
I  gigantic  portals  to  the  caravan  routes  which  ascend  to  the  Iran  plateau. 
I  Indeed,  compared  with  Bushire,  it  may  l>e  said  that  Bandar  Abbas  is 
situated  close  to  natural  gates  Ic.ading  to  Persia,  whereas  Bushire  is 
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Ret  down  at  the  foot  of  a  wall  which  has  to  be  clim1>ed  by  meann  of  I 
ladders.  In  dne  course  of  time  geographical  will  overcome  artificial  I 
advantages,  and,  unless  I  am  mistaken,  Bandar  Abhus  will  ultimately  & 
become  the  chief  port  of  Southern  Persia.  F 

Owing  to  the  continuance  of  plague  in  India,  we  were  quarantined  | 
near  Naiband,  a  hamlet  some  3  .miles  to  the  east  of  the  port ;  but,  I 
thanks  to  the  kindness  of  ll.M.’s  Consul,  Major  Grey,  our  discomfort  wiu  r 
considerably  alleviated.  When  released,  we  visited  the  governor  in  what  k 
was  formerly  the  Dutch  factory,  but  is  now  the  custom  house.  It  is 
interesting  to  know  that  Bandar  Abbas  occupies  a  site  on  or  near 
the  medisaval  Sum  or  Shaheru,  which,  at  the  epoch  when  Hormuz 
was  in  the  hands  of  the  Portuguese,  became  celebrated  as  Gombrun, 
this  word  being  a  corruption  of  the  word  (jumrul-,*  or  custom  house. 

In  fact,  the  medisaval  history  of  the  Persian  golf  reveals  a  constant 
change  of  jtorts.  Under  the  Abbaside  caliphs  Siraf  (now  Tiihiri),  due 
south  of  Shiraz,  was  the  chief  emporium.  In  time  it  j’ielded  its 
supremacy  to  the  island  of  Keis,  which,  in  its  turn,  was  l>eaten  in  the 
struggle  for  commercial  supremacy  by  Hormuz  and  Bandar  Abbas. 

For  some  years  I  had  been  anxious  to  travel  over  the  section  of 
country  between  Budbar  and  the  Persian  gulf,  which  had,  I  believed, 
been  traversed  by  the  illustrious  Venetian,  Ser  Marco  Polo.  Con¬ 
sequently  there  was  no  uncertainty  as  to  the  route  to  be  pursued,  and, 
after  overcoming  the  usual  transport  difficulties,  our  party,  which 
included  my  cousin,  Mr.  H.  R.  Sykes,  whose  photographs  illustrate 
much  of  this  paper,  started  off  on  the  300-mile  journey  to  Kerman. 

Four  marches  across  the  level  plain  and  along  the  slopes  of  the 
Kuh-i-Nidn  brought  ns  to  what  is  now  termed  the  Navargun  pass, 
which,  like  all  the  low  ranges  near  the  Persian  gulf — its  altitude  is 
but  1400  feet — proved  somewhat  difficult  to  negotiate,  both  from  the  ' 
badness  of  the  track  and  the  absence  of  water.  There  was  also  a 
fair  chance  of  an  attack  from  Bashakirdi  raiders,  who  are  now  armed 
with  Martinis,  and  are  thus  an  unpleasant  race  to  meet  when  lying 
in  ambush  in  a  narrow  defile.  That  there  is  a  fine  historical  continuity  ' 
in  their  proceedings  is  proved  by  referring  to  Ser  Marco,  who  wrote, 

“  And  then  you  come  to  another  descent  some  20  miles  in  length, 
where  the  road  is  very  bad  and  full  of  peril,  for  there  are  many 
robbers  and  bad  characters  alwnt.”  t  On  the  eastern  side  of  the 
Navargun  pass,  Rudun,  which  is  a  remote  district  of  Fiirs,  had  to 
be  crossed.  Its  name  has  remained  unchanged  since  the  epoch  oi* 
Ibn  Ilaukal,  who  wrote  in  the  fourth  (tenth )  century.  Down  its 

*  Oumruli  IB  itself  a  corruption  of  the  Greek  KovfifpKl.  Vidf  ‘  The  Lands  of  the 
Eastern  Caliphate.’  by  Guy  le  Stranjre,  p.  illD.  This  is  a  work  to  which  1  am  much 
indebted,  and  I  have  at  the  same  time,  by  my  travels,  been  able  to  contribute  somethin'^ 
to  it. 

t  Vide  Yule’s  ‘  Marco  Polo  ’  (3rd  edit.),  vol.  1,  p.  107. 


A  FI  Fin  JOITRXEY  IN  PERSI  A. 


427 


centre  flows  the  RuAkhtlna-i-Onzdi,  or  “  River  of  Theft,”  which  is  the 
principal  trilmtary,  if  not  the  main  stream,  of  the  Mimib  river;  it 
is  the  Nahr-i-Zankan  of  Mnkaddasi,  who  was  a  contemporary  of  Ibn 
Haukal.  In  1808,  on  my  journey  across  Bashakird,  I  had  camped 
at  I’irinti,  the  village  at  which  the  junction  of  the  two  bodies  of  water 
is  effected.* 

After  crossing  the  brackish  river  and  the  stony  valley  of  Rudun,  wo 
reached  the  district  of  Rudbar,  -yhich  forms  a  part  of  the  Kerman 
province.  Its  Governor  welcomed  me  at  Gulashkird,  the  Lashkird  of 
Ibn  llankal,  and  we  rode  up  a  charming  gorge  lined  with  date  palms, 
down  which  ran  one  of  the  rare  streams  which  are  so  highly  prized  in 
dried-up  naked  Iran.  Indeed,  for  the  last  two  years,  dread  drought, 
with  its  attendant,  gaunt  famine,  had  held  sway  in  South-east  Persia, 
so  much  HO  that  the  purchase  of  supplies  of  forage  and  food  for  our 
caravan  was  effected  with  the  greatest  difficulty.  ISIoreover,  owing  to 
the  drought,  there  was  no  game  in  Jim  ft,  and,  one  way  or  another,  we 
were  glad  to  hasten  across  the  Jabal  Ban'/,  range,  the  passes  of  which 
might  be  blocked  by  snow  at  any  moment.  In  short,  as  w'e  were 
travelling  at  the  coldest  season  of  the  year,  and  had  much  sickness  and 
one  dcatli  in  the  party,  our  arrival  at  Kerman  in  the  middle  of  January, 
without  being  caught  in  a  blizzard,  was  a  matter  of  congratulation. 

When  I  had  left  Kerman  in  1900,  the  Church  Missionary  Society 
had  hut  one  representative  in  the  shape  of  a  clergyman;  but  when  I 
returned,  I  found  Ur.  J.  O.  Summerhayes  established  in  a  small  hospital, 
and  engaged  in  performing  a  series  of  operations  which  formeil  the  uni¬ 
versal  theme  of  conversation.  Opinions  differ  as  to  missionary  enter¬ 
prise  ;  but  there  cannot  surely  be  two  opinions  as  to  the  value  of  medical 
work  which  creates  benelicent  centres  throughout  the  ilark  places  of 
the  world,  and,  incidentally,  saves  the  lives  of  hundreds  of  Kuropeans. 
Apart  from  that,  the  hard-working,  self-sacrificing  life  led  by  mission¬ 
aries  in  Persia  appeals  to  whatever  is  noble  in  the  people  with  whom 
they  are  brought  into  contact,  and,  in  the  East  at  any  rate,  it  is 
character  which  raises  or  lowers  the  prestige  of  the  Eurojiean,  who  is, 
and  will  ever  remain,  a  numerically  insignificant  unit.  Kerman  bad 
been  suffering  a  goo<l  deal  from  the  two  years’  drought,  but  this  had 
fortunately  coincided  with  a  Itoom  in  carpets,  which  had  materially 
assisted  the  prosperity  of  all  classes.  As  a  natural  consequence,  every 
one  set  up  a  loom,  the  weaving  deteriorated,  and  a  heavy  slump  ulti¬ 
mately  set  in,  which  was,  perhaps,  just  as  well  from  every  point  of  view. 

During  the  summer  of  1903,  I  made  a  short  tour  southwards  to  the 
summer  quarters  of  the  Buchakchif  tribe,  which  consist  of  elevated 

*  Viile  Geo.  Jnuriuil,  February,  1902. 

t  The  ISiicbakelii  tribe,  witli  its  three  divisions  of  (n)  Sitrsaidali,  (b)  Kara  Saidali. 
and  (e)  Kliiirsali.  is  of  Turkisli  origin,  and  is  numerically  weak,  only  aggregating 
150  to  200  families. 
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rolling  downs  and  charming  valleys  on  l>oth  sides  of  the  main  range  of 
Southern  Persia,  known  in  this  section  as  Kuh-i-Bidkhiin.  Quitting 
their  hreezy  uplands,  we  traversed  the  Afshar  *  country,  where  I  was 
visited  by  its  chief,  Hasan  Khan,  who,  in  many  ways,  was  a  typical 
patriarch  and  one  who  loved  the  old  order  of  things,  when  might  was 
right.  The  old  gentleman  was  full  of  complaints  against  the  powers 
that  he ;  but,  as  members  of  his  tribe  were  generally  the  culprits  in 
cases  of  raiding,  one  felt  that,  in  this  question  as  in  many  others,  tliore 
was  more  than  one  point  of  view.  The  Afshar  tribe  is  famous  as  having 
supplied  a  sovereign  to  Persia  in  the  person  of  Nadir  Shah,  who  is 
referred  to  later  on  in  this  paper.  Curiously  enough,  Khorasan,  which 
was  their  headquarters,  has  been  entirely  deserted  by  the  tril>e  which, 
while  possessing  im]iortAnt  offshoots  in  the  south  of  Persia,  chiefly 
occupies  the  district  between  Kazvin  and  Zanjan. 

My  meeting  with  the  Afshar  chief  had  taken  place  at  the  hamlet  of 
Hnshnn,  sitiiate«l  near  the  range  of  very  low  hills  which  divides  the 
basin  of  the  Halil  b'nd  from  that  of  the  great  Kavir,  or  salt  swamp  of 
Persia,  a  term  to  which  reference  will  again  be  made  in  this  paper. 
From  this  ]>oint  wo  swung  dne  east  to  Raft  and  Rezinjan,  the  latter 
district  being  the  headquarters  of  the  Jjak  tribe.  The  Lak  claim  onr 
interest  in  that  they  are  undoubtedly  among  the  most  ancient  of  Persian 
trilies.  One  of  their  divisions  is  termed"  Zand,”  and  they  claim  that 
the  tribe  was  constituted  the  legal  guardians  of  the  Zoroastrian  scirip- 
tures,  which  are  commonly,  but  erroneously,  known  as  the  Zend-Avesta. 
A  member  of  the  Zand  tribe  ruled  Persia  after  the  death  of  Nadir  Shah, 
before  the  rise  of  the  present  dynasty.  Indeed,  but  for  the  folly  of  his 
successors,  the  Zand  dynasty,  which  Kerim  Khan  founded,  might  have 
continued  paramount  in  Persia  for  many  years.  To-day  the  Lak  are 
held,  and  not  without  reason,  to  be  inferior  to  the  average  Persian. 
They  are  also  said  to  be  l)orn  thieves,  whereas  the  Persian  villager 
is  extremely  honest.  So  much  so  was  this  the  case  that,  when 
the  Persian  guard  of  the  Kerman  Consulate  was  composed  of  men 
furnished  by  the  Lak,  they  were  invariably  changed.  It  seems  hard  to 
give  such  a  bad  character  to  a  tribe  which  can  boast  of  such  an  ancient 
lineage ;  but,  after  all,  the  fact  that  they  have  been  conquered  by  alien 
races  tends  to  show  that  they  furnish  but  yet  another  example  of  that 
decay  which  affects  jieoples  as  well  as  individuals.  The  whole  country 
was  in  the  throes  of  an  invasion  of  locusts;  but,  owing  to  the  abundant 
spring  rains  which  bad  fallen,  the  crops  were  mercifully  spared,  and 

*  Tlic  Afstliiir  tril>o  is  hIho  of  Turkish  extraction,  nnil  in  the  Keriudn  province  alone 
Ihere  arc  8000  to  IO.IMmi  families,  the  trila-  laing  sulxlividcil  into  seven  siilxlivisions, 
viz.  (1)  AH  Ghazalu,  (2)  Kasimlii,  (3)  Jnlalii.  (4)  Amiii,  (.'»)  I’ir  Moriidln,  (<5)  Jiiii  Kiili 
Oaliagi,  and  (7)  Farsi  Mitdan.  The  headquarters  of  the  trihe  is  the  Kuh-i-Khahr.  In 
summer  they  f<-ed  their  flocks  ami  till  the  land  on  its  northern  8lo|)es.  and  in  winter 
they  move  to  its  southern  slopes. 
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the  couutleHis  marauders  cuuteuted  themselves  with  strippiug  the  buc-hes 
bare,  and  thus  did  but  little  harm  tu  anything  but  the  grazing.  From 
Bezinjan  we  skirted  the  Lalazar  range  as  far  as  Kahbur,  whence  we 
turned  due  north  and  returned  to  Kerman  before  the  hot  weather 
finally  settled  in. 

In  the  autumn  Kerman  was  reached  by  the  Central  Persia  telegraph 
line,  about  which  1  propose  to  give  a  few  details.  The  main  Indo- 
European  line  runs  across  Germany,  Kussia,  and  North-west  Persia  to 
Tehran.  Its  onward  course  from  the  capital  lay  duo  south,  and  at 
Bushire  cables  had  been  laid  down  the  Persian  gulf  to  Jask.  Thence 
one  cable  ran  to  Karachi  via  Gwadur ;  but  there  wiis  also  a  land  line 
which,  more  or  less,  followed  the  coast  throughout  the  entire  length  of 
Makran.  8o  far  as  Persia  is  concerned,  this  alignment  followed  two 
sides  of  a  triangle,  and  as  cable  transmission  is  slower  and  more  expen¬ 
sive  than  a  land  line,  it  was  decided  to  construct  a  new  line,  branching 
off  at  Kashan,and  thence  running  via  Yezd  and  Kerman  tu  Bam.  From 
Bam  the  liUt,  the  great  desert  of  Persia,  had  to  be  crossed  to  India. 
Work  was  commenced  at  Kashau  in  December,  1902,  and  as  far  as  Y'ezd, 
a  distance  of  237  miles,  the  rate  of  progress  was  15  miles  per  week, 
which,  in  the  Yezd-Kerman  section  of  220  miles,  was  increased  to  20 
miles  per  week.  Kerman  was  reached  in  October,  and  by  January,  1904, 
the  line  wiis  completed  as  far  us  Bam.  Here  the  three-wire  section 
terminated,  and,  as  there  was  much  difficulty  in  selecting  the  most  suit¬ 
able  alignment  across  the  But,  a  single  line  was  exjierimentally  run 
between  Bam  and  Kuh-i-Malik-Sia,  the  extreme  north-west  frontier  of 
the  Indian  Empire.  Two  points,  apart  from  the  credit  duo  to  Mr.  King 
Wood  and  his  stafiF,  are  worth  notice.  The  first  is  that  the  carriage  of 
the  material  slightly  exceeded  its  value;  and,  secondly,  that  Bandar 
Abbas  handled  more  than  one-half  of  the  material,  whereas  the  trans¬ 
port  on  the  Bushire-Shiraz  route  broke  down  utterly  under  the  strain. 
To  conclude  this  necessarily  brief  sketch  of  a  verydifiicult  undertaking 
successfully  carried  through,  the  benefits  of  this  line,  from  the  point  of 
view  of  the  European  communities  in  Yezd  and  Kerman,  are  great ;  but 
farther  east,  too,  its  advent  will,  I  anticii)ato,  prove  of  value  in  stimu¬ 
lating  and  protecting  trade,  as,  owing  to  the  fact  that  acts  of  brigandage 
or  illegal  seizure  can  be  immediately  reported,  a  telegra])b  line  plays 
a  considerable  part  in  the  pacification  and  development  of  any  wild 
country  which  it  may  traverse,  and  this  is  particularly  the  case  as 
regards  Persia  and  Baluchistan.  Indeed,  it  is  not  too  much  to  ex]>€ct 
that,  thanks  to  its  beneficial  influence,  the  long-disused  caravan  routes 
between  Southern  Persia  and  India  may  bo  brought  back  to  life.  Balu¬ 
chistan  will  also  be  a  great  gainer  by  the  new  state  of  aflairs,  and  its 
inhabitants  may  possibly  develop  some  commercial  aptitude. 
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lu  the  spring  of  1904  a  short  tour  was  made  to  the  north-west  and 
west  of  Kerman,  the  idea  being  to  visit  various  parts  of  my  district, 
which  had  hitherto  escaped  me.  We  first  followed  the  Zarand  road  to 
the  village  of  Zangialuid,  which  lies  some  15  miles  to  the  north-west  of 
Kerujiln  city.  The  whole  district  is  termed  Kavir,  and  certainly,  as 
Marco  Polo,  who  also  followed  this  route,  wrote,  everything  is  very 
salt.  Where  the  “  Father  of  Geography  ”  met  with  no  water  for  three 
days,  there  are  now  villages  fed  by  the  underground  irrigation  channels, 
known  as  hiudU ;  but  even  so  the  water  is  brackish  and  unpleasant 


UASUAU  AUHAS  FltOM  THK  SKA. 


to  drink.  Indeed,  the  more  one  travels  in  Persia,  the  more  one  admires 
the  patient  industry  which  successfully  overcomes  the  grudging  hand 
of  Dame  Nature,  who  is  here  revealed  in  square  miles  of  level  salt- 
coveretl  soil,  on  which  nothing  whatever  grows  of  itself,  but  where 
man,  nevertheless,  manages  to  produce  good  crops  of  wheat,  barley, 
and  lucerne. 

From  Zangiabad  we  kept  more  to  the  west,  and,  the  third  day  after 
quitting  Kermdn,  rode  into  Eakh,  the  capital  of  Khindman,  which  I 
had  explored  in  1900,  and  where  the  interesting  bronzes  referred  to  in 
the  last  pai)er  which  I  had  the  honour  to  read  before  this  Society  were 
found.  I  had  at  that  time  been  told  of  a  bronze  axehead  identical  with 
the  one  then  given  me,  but  surmounted  by  a  lion  and  a  grotesque 
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animal.  My  boat,  in  the  meanwhile,  had  recovered  it  from  a  aerviiut 
who  had  stolen  it,  and  I  have  much  pleasure  in  exhibiting  it  to-night. 

Leaving  our  camp  at  Kakh,  we  rode  some  8  miles  east  to  a  secluded 
hill  village  known  as  Argus,  which  is  said  to  be  a  corruption  of  Arjiisp, 
king  of  Turan,  who  was  the  great  enemy  of  the  founder  of  Zoroastrianism. 
Its  altitude  was  considerable,  and  from  the  tup  of  the  valley  the  eye 
scanned  terrace  after  terrace  of  emerald-green  crops.  Below,  in  the 
dim  distanoe,  lay  the  yellow  Dukk,  as  the  level  area  between  Bughin 
and  Kabutar  Khtin  is  called.  This  range  is  said  to  contain  several 
deposits  of  coal;  but  although  fuel  costs  fabulous  prices  at  Kerman,  1 
failed  to  induce  any  one  to  take  the  i^uestiun  up. 

After  saying  good-bye  to  our  hospitable  host,  the  Khan  of  Khinaniiiii, 
we  travelled  west  along  the  edge  of  the  hills  to  Davarun,  which  lios 
some  20  miles  due  north  of  Buhramabad,  on  the  Zarand  route,  and,  tlie 
following  morning,  we  e.\amined  one  of  the  wonders  of  Kerman  which 
I  had  heard  of  for  many  years,  but  had  hitherto  nut  l>een  able  to  visit. 
This  consists  of  a  circular  hole  in  the  desert  some  90  feet  in  diameter, 
closing  to  an  oval-shaped  fissure  some  20  feet  by  10  feet,  which  was 
unapproachable.  Stones  thrown  in  by  us  struck  water,  which  must  Ikj 
of  considerable  volume,  as  camels  are  frequently  carried  away  by  it. 
Water  is  the  first  need  of  Persia,  and  it  is  to  be  hoped  that  this  under¬ 
ground  river,  known  as  the  Chah-i-Daria,  or  the  “  Well  of  the  World,” 
may  some  day  be  tapped  to  the  great  advantage  of  the  district. 

From  this  interesting  phenomenon  wo  rode  down  to  the  plain  of 
Itafsinjan,  a  district  which  I  had  previously  traversed  more  than  once. 
In  medimval  times  the  whole  of  this  valley  as  far  west  as  Amir  wa.'s 
termed  Ar-Rudhan,  the  chief  town  of  the  district  bearing  the  same  name 
l>eiug  at  or  near  the  modem  Kushkuh,  where  there  are  extensive  ruins. 
Bahramabad,  the  capital  of  the  modern  district  of  Rafsinjun,  was  the 
mediteval  Unas,  which  was  visited  by  Mukaddasi,  and  was  famous  for 
its  fullers.  To  return  to  modern  times,  during  the  last  decade  there 
has  been  an  extraordinary  increase  in  the  production  of  pistachios, 
which  form  the  chief  ex})urt  of  Rafsinjun.  Ten  years  ago  these  delicious 
nuts,  which  thrive  best  in  salty  land,  and  are  grown  on  small  and 
gnarled  trees  with  a  sage-green  leaf,  were  produced  to  the  extent  of 
120,000  lbs.  only,  but  to-day  the  output  is  tenfold.  The  Rafsinjun 
pistachios  are  possibly  the  best  in  the  world,  and  it  is  well  that  there 
are  some  compensating  advantages  in  the  salt  lands  of  Persia. 

We  spent  three  days  with  the  Governor  of  Rafsinjun,  who  was  an 
old  friend,  and  then  travelled  south  to  Puriz,  up  a  valley  thick  with 
tamarisks,  where,  in  the  late  autumn  of  the  same  year,  wo  enjoyed 
excellent  hare-shooting.  Fariz  is  the  centre  of  a  small  hill  district 
bearing  the  same  name,  and  dividing  Rafsinjun  from  Sirjan,  which 
latter  district  is  as  famous  for  its  almonds  as  the  former  is  for  its 
pistachio  nuts.  The  district  occupies  the  rolling  hills  of  the  great 
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niuuuluin  barrier,  aud  Id  spriug  and  Huminer  it  furiiiH  a  charming 
retreat  from  the  heat  of  the  plainu,  the  former  season  revealing  a  wealth 
of  blossom  on  a  species  of  bush  known  as  liadam-i-kiih,  or  “hill 
slniund,”  which  for  once  justifies  the  glowing  panegyrics  of  Persian 
poets.  Pariz  has,  however,  the  misfortune  to  l>e  situated  on  the  borders 
of  Pars,  and  is  thus  much  harried  by  robbers.  One  band  of  these 
gentry  attacked  my  advance  camp,  but,  receiving  a  warm  welcome, 
speedily  retire<l,  and  I  esjiied  them  in  the  distance  the  next  day, 
observing  our  party  from  the  crest  of  a  hill. 

The  speciality  of  Pariz  is  quz,  which  merits  a  description  if  only  for 
the  fact  that  it  is  popularly  identified  with  the  manna  of  the  Book  of 
Exotlns.  Gaz  is  the  usual  name  for  the  tamarisk,  which  is  common  in 
the  stony  watercourses  of  Persia.  During  the  summer  months  a  white 
sticky  substance  exudes  from  it,  which  is  collected  and  cleaned,  and, 
after  mixing  with  flour,  aud  sometimes  with  honey,  is  boiled  with 
almonds  or  pistachios.  The  result  is  a  delicious  sweetmeat,  resembling 
but  excelling  the  best  nouijat.  Chardin  was,  as  far  as  I  know,  the  first 
traveller  to  identify  the  al>ove  with  the  manna  of  Holy  Writ.  He 
describes  the  gaz  near  Isfahan,  which  is  famous  throughout  I’ersia,  us 
follows  :  “  The  leaves  of  this  tree  about  Isfahan  do  in  summer  drop 
this  liquid  manna,  which  they  pretend  is  not  dew,  but  the  sweat  of 
the  tree  congealed  upon  the  leaf.”  *  Chardin  refers  to  three  sorts  of 
manna,  but  subsequent  travellers  have  apparently  acccided  the  view 
that  it  is  the  exudation  from  the  tamarisk.  However,  when  I  was 
studying  the  Koran,  my  teacher  insisted  on  translating  the  word 
maun,  or  manna,  by  a  word  referring  to  a  similar  exudation  from  the 
camel  thorn,  which  is  still  collected,  more  e8|)ecially  in  the  Turbat-i- 
lleideri  district  of  Khorasiiu,  and  forms  an  object  of  export.  Turanjahiit, 
as  it  is  termed,  is  a  yellowish  exudation,  aud  is  used  by  the  Persian 
faculty  for  various  diseases.  If  one  reads  the  passages  referring  to 
manna  in  the  Book  of  Exodus,  and  takes  into  consideration  the  nature 
of  the  country,  which  was  then,  as  to-day,  covered  with  scrub,  it  seems 
more  reasonable  to  suppose  that  the  substance  was  gathered  from  the 
bushes  surrounding  the  camp  than  in  the  comparatively  rare  water¬ 
courses.  Persians  insist  that  turanjabin  was  the  manna  of  Holy  Writ, 
aud,  as  far  as  1  can  judge,  they  are  right. 

The  little  town  of  Pariz  must  occupy  one  of  the  most  elevated  sites 
in  Persia,  situated  as  it  is  at  an  altitude  of  7500  feet.  Above  it  lies  a 
carefully  tilled  valley,  which  is  beautifully  womled  with  fine  old  walnuts, 
mulberries,  and  willows,  and  behind  is  the  lofty  range  of  Kuh-i-Mamsar. 
Quitting  this  charming  little  town,  perched  above  the  yellow  plain  of 

*  Vide  ‘  The  Travels  of  Sir  John  Chardin  in  Persia,’  vol.  2,  p.  35.  Cliardin  men¬ 
tions  that  “the  best  is  of  a  yellowish  colour,  a  lar^c  course-  grain,  and  comes  from 
N ii'lui]H>ur,  a  country  of  Itactriana.”  This  is  undoubtedly  a  reference  to  the  miiuna 
of  the  Turbat-i-Ucideri  district,  which  touches  that  of  Nishupur. 
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SirjaD,  we  skirted  the  Mauisar  rauge  in  an  easterly  direction  and  joined 
the  Sirjan-Kermun  route  at  Bid-i-Khab,  where  we  were  detained  by  heavy 
rain.  When  progress  was  again  possible,  we  crossed  the  Khan-i-Surkh 
pass  at  an  elevation  of  8500  feet.  Close  by  to  the  north  is  a  remarkable 
jagged  peak,  which  is  visible  for  about  lOO  miles  from  the  west.  This 
pass  was  crossed  by  Gill,  many  years  ago,  in  bis  journey  across  I’ersla, 
and,  although  thus  not  new  ground,  it  was  jiarticularly  interesting  to  me 
{)ersonally,  as  it  was  the  only  pass  in  the  ranges  to  the  south  and  wi  st 
of  Kerman  which  1  had  not  examined.  Like  the  Gudar-i-Kafanu  to 
the  south  of  Kerman,  I  found  it  extremely  easy  as  regards  gradients,  j 
although  it  is  frequently  blocked  by  snow  in  winter.  Heavy  hail¬ 
storms  and  bitter  weather  at  the  end  of  April  made  us  glad  to  reath 
lower  altitudes,  and,  after  passing  through  Mashi/,  which  1  have 
previously  descrilted,  wo  returned  to  our  headquarters  almost  simul¬ 
taneously  with  the  arrival  of  M.  Alexander  Miller,  the  distinguished 
Kussian  othcial  who  was  commissioned  to  found  an  lm{)erial  Kussiau 
Consulate  at  Kerman. 


III.* 

The  summer  of  l‘J04  was  mainly  spent  at  Mahun,  and  I  took  ail- 
vantage  of  the  opportunity  to  examine  in  detail  its  famous  shrine, 
which  I  have  not  previously  described,  but  which  deserves  mention, 
from  its  historic  interest,  and  still  more  on  account  of  its  architectural 
beauty.  Indeed,  outside  the  chief  cities  of  Iran  there  is  no  shrine  com¬ 
parable  to  this  artistic  village  tomb,  which  atVords  a  striking  example 
of  the  decorative  value  of  ceramics  in  certain  styles  of  architecture. 
Tiles  are  slowly  but  surely  gaining  favour  at  home  too,  and  will,  it  is 
to  be  hoped,  aid  in  dispelling  somewhat  of  the  unnecessarily  dreary 
apjtearance  of  even  the  main  streets  of  Loudon,  as  every  shower  of  rain 
helps  to  cleanse  them  from  the  grime  which  is  so  terrible  an  eyesore. 

To  return  \a>  our  subject,  iieiid  Nur-u-Din,  better  known  by  his  title 
of  Shah  Namat  Ullu,  wiis  the  son  of  Mir  Abdulla  of  AlepjK),  in  which 
city  he  was  born  in  A.ii.  730  (13.30).  He  was  a  descendant  of  the 
Imam  Bakir,  and  in  his  extreme  youth  began  a  series  of  travels,  visiting 
Kerbela,  Mecca,  and  then  Samarcand,  where  Tamerlane  treated  the 
saint  with  high  distinction.  Ahmad  Shah,  of  the  Bahmanid  dynasty  in 
the  Deccan,  also  liecame  one  of  the  devoted  followers  of  the  spiritual  Shoh, 
who,  after  years  of  wandering,  chose  Mahun  as  a  retreat  for  his  old  age. 
Many  of  the  saint’s  prophecies  are  still  current  in  Asia.  One  of  these, 
to  the  effect  that  Christianity  would  rule  for  a  century  in  India,  and  l)e 
succeeded  by  Islam,  undoubtedly  had  something  to  do  with  the  Indian 
mutiny ;  and  a  second  prophecy,  foreshadowing  a  great  battle  for  the 

*  TLis  part  of  ILe  puiicr  aua  read  befutu  the  UcograpLicul  hucUuu  of  the  UriliBli 
AiiaociatiuD  Lu  ISHMi. 


HUpreuiacy  of  Asia,  which  is  to  bo  fought  ou  the  Dasht-i-Bakwa,  about 
halfway  betweeu  Kaudahar  aud  Herat,  is  seriously  believeil  throughout 
the  Middle  East,  and  is  iudeed  remarkable  if  ouly  for  the  site  selected. 

We  were  readily  showu  over  the  shrine,  which  is  approached  down 
the  stony  watercourse  bisecting  Mahun.  This  highway  is  archeil  over 
at  a  particular  {miut,  where  the  building  ou  the  left  bank  forms  the 
residence  of  the  mulairall,  or  “custodian,”  who  is  comfortably  housed  in 
the  <[uarter8  erected  for  the  use  of  pilgrims.  <  >u  the  right  bank  is  the 
shrine,  in  front  of  which  two  gigantic  plane-trees  give  that  particular 
touch  which,  in  L'oujuuction  with  bright  sunlight,  shows  tiles  at  their 
best.  The  main  gateway  is  snpjiortod  by  two  mtnarg  with  la  pre- 


*  Mohuuiiil  Shull  hiaiBclt  died  iu  a.U.  IWO  (ISol),  but  the  Work  wus  curried  out 
ill  Ills  lufuiury. 
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Iteing  remarkably  well  pruportiuDed,  aud  ie  eminently  pleaeing.  Tbe 
western  gallery  was  constructed  by  Sbab  Abbas,  and  must  have  been 
gorgeous  at  tbe  date  of  its  completion,  wbicb,  as  an  inscription  over  tbe 
entrance  shows,  was  in  a.h.  9t*9  (1601).  Even  to-day  tbe  frescoes  of 
flowers  which  survive  are  l>eautiful  specimens  of  Persian  art.  Tbe 
tomb  of  the  saint  is  situated  l>eneath  tbe  dome,  and  here  we  are  in  tbe 
original  structure,  which  was  erected  by  Ahmad  Shah,  of  the  Uahmanid 
dynasty.  Again  a  date  was  forthcoming,  A.H.  840  (1437)  l»eing  clearly 
decipherable  over  the  beautiful  doors  of  sandal  wood,  which  now,  ulus ! 
are  falling  into  hojieless  decay.* 

The  actual  tomb  is  of  yellow  marble  very  roughly  fitted  together, 
and  the  floor  was,  when  I  first  visited  the  shrine,  covered  by  a  superb 
car}>et  with  a  pattern  of  fine  dark  brown  medallions.  The  date  woven 
in  it  was  A.H.  1067  (1656j,  and  this  unique  product  of  the  Kerman 
looms  was  purchased  fora  few  pounds  by  an  enterprising  Hungarian 
in  1895.  Tbe  tomb  of  Shah  Khalil  XJIIa,  grandson  of  the  saint,  is  to 
the  south  of  the  main  tomb,  and  is  surrounded  by  a  yellow  lattice. 
The  eastern  gallery  opens  on  to  a  lovely  courtyard,  with  a  cruciform 
tank  of  limpid  water  containing  an  interior  octagonal  tank.  As  tbe 
date  shows,  both  the  gallery  and  two  smaller  minarets  were  completed, 
or  more  probably  restored,  in  a.h.  1287  (1871)  by  the  Vakil-ul-Mulk, 
at  that  time  governor-general  of  the  provinoe,  who  forced  the  then 
Mutawali  to  provide  the  funds.  So  much  for  the  shrine  itself,  but  its 
interest  does  not  oease  at  this  )>oint,  as  in  it  was  deposited  the  single  relic 
of  Achicmonian  times  which  existed  in  South-east  Persia.  This  was  a 
small  pyramid  some  6  inches  in  height,  with  a  tetragonal  base,  black 
in  colour,  and  probably  carved  from  a  block  of  limestone.  One  side 
was  blank,  but  on  the  other  three  was  a  finely  cut  inscription  in 
Persian,  Assyrian,  and  the  language  of  Susa,  which  ran  as  follows  :  “  1 
Darius,  the  Great  King,  King  of  Kings,  the  King  of  the  Countries, 
King  of  this  laud,  sou  of  Ifystaspes,  the  Aclimmeuian.”  1  had  heard 
of  the  existence  of  this  little  ]>yramid  from  reading  Gobiucau’s  work, 
but  no  one  seemed  to  know  anything  about  it  at  Mahuu,  and  so  the  matter 
dropped.  My  llussian  colleague  was,  however,  more  successful,  and 
was  able  to  obtain  photographs  of  this  interesting  stone.  But,  alas! 
his  success  was  fatal  in  one  respect,  as  news  of  its  existence  reached 
Tehran,  whence  j)eremptory  orders  were  telegraphed  for  it  to  bo  sent 
to  II.I.M.  the  iShah.  My  latest  information  on  the  subject  of  this 
Achmmenian  relic  is  that  it  never  reached  Tehran,  but  disappeared 
l^etween  Kerman  and  the  capital.  It  is,  consequently,  most  fortunate 
that  it  has  been  both  photographed  and  deciphered  before  perhaps 
l)eing  lost  for  good.  1  understand  that  magical  healing  {mwers  were 
attributed  to  this  little  block  of  stone,  and  that  it  was  applied  to  the 


*  Aliiuud  81iali  ascended  the  throne  in  a.u.  825  (l  t22J,  and  died  in  a.u.  858  (1435/ 
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bodioB  of  sick  persons  suffering  from  any  and  all  diseases  with  wonder¬ 
ful  effect.  'I'o  conclude  this  brief  description,  after  repeated  visils  to 
the  shrine,  it  possesses  a  charm  for  mo  which  is  perhaps  due  to  the  com¬ 
bination  of  tiles,  greenery,  and  running  water,  glorified  by  the  turquoise 
blue  of  the  I’ersian  sky,  which  I  have  never  seen  equalled  elsewhere, 
and  whenever  I  reflect  on  an  ideal  scene  in  I’ersia,  my  thoughts  invariably 
revert  to  Mdliun. 

The  event  of  the  winter  of  1904-r»  was  the  arrival  in  South-eastern 
I’ersia  of  a  commercial  mission  under  Mr.  A.  Gleadow’e  Newcomen, 
which  landed  at  Handar  Abbas  in  October,  1004.  I  met  their  camp  at 
Sirjaii,  and  conducted  the  party  r/d  run'/,  and  I’ahrainubiid  to  Kerman, 
wliere  inquiries  were  made  which  kept  us  fully  occupied  until  the  end 


THK  r.Ar.AZlu  IIANOK  KIlOM  TltK  SOCTH. 


of  1004.  At  the  same  time  preparations  were  being  made  for  a  mid¬ 
winter  journey,  much  of  the  sm^cess  of  which  depejids  on  the  adequacy 
of  arrangements  to  meet  all  likely  contingencies. 

It  was  Januar}’,  li»0.“i,  when  the  mission  started  off  on  the  second 
section  of  its  journey,  the  immediate  objective  of  which  was  Khabi's, 
and  as  I  had  never  visited  the  Kerimin  “  Ilivlera,”  I  looked  forward  to 
the  journey  with  much  interest.  The  first  stage  lay  almost  due  oast, 
the  stony  track  running  up  b)  the  watershed  which  divides  the  Kernnin 
basin  from  that  of  Khabis.  From  the  top  of  this  pass  we  looked  down 
a  steep  and  stony  valley  to  the  maze  of  ranges  ahead,  and  as  wo  were 
at  an  elevation  of  over  TbOO  feet,  we  rejoiced  to  find  that  rooms  iu  a 
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dilapidate*!  hoiiso  had  beon  senirod  for  us  at  the  stapo  of  Darakht-i- 
Anjira.  The  following;  mornin"  wo  were  up  some  hours  lajforedayl  iKht, 
as  the  march  was  both  long  and  trying,  and,  starting  in  intense  cold, 
wo  entered  a  grim  and  gloomy  defile  shut  in  by  beetling  cliffs  which 
toworeil  thousands  of  feet  al)ove.  When  dawn,  that  wizard  of  the  Kast, 
lightly  touched  the  peaks  while  we  pursuo<l  our  way  in  gloom  l»elow,  it 
was  almost  impossible  to  exaggerate  the  beauty  of  the  delicate  shading 
laid  on  these  old-time  cliffs,  which  were  more  especially  impressive 
after  our  late  experience  of  rolling  hills  and  wide  open  valleys.  This 
phase  of  our  stage  abruptly  ended  us  the  track  turned  up  a  side  valley, 
crosseil  a  rough  neck,  and  again  descended  to  a  second  valley,  whicdi 
was  full  of  the  over  green  oleander,  the  bane  of  all  four-footed  beasts, 
not  excepting  the  indomitable  ass.  Wo  lunched  at  the  junction  of  two 
streams,  under  gnarle*!  plane  trees,  at  Dar-i-Sakhti,  or  the  “(late  of 
Hardness,”  a  most  ajipropriato  name,  ami  tiisted  water  which  is  generally 
hold  to  lie  the  finest  and  lightest  in  the  province.  Hut  tho  pass  was 
still  ahead  of  ns,  and  after  a  short  rest  wo  resumed  the  march,  turning 
up  another  valley  which  grow  narrower  as  we  pro<-eoded.  Suddenly  we 
heard  a  confused  noise  to  our  right,  and  to  our  surprise  saw  tho  almost 
perpendicular  hillside  thronged  with  donkeys,  allieit  so  distant  were 
they  that  wo  thought  at  first  that  we  were  looking  up  at  a  flock  of  shet-p. 
Riding  l>eing  almost  out  of  the  question,  we  slowly  walked  up  the 
tortuous  trfvck,  and  were  met  by  caravans  of  donkeys  laden  with  golden 
oranges,  all  painfully  stumbling  down  tho  precipitous  mountain  pas-s  on 
their  way  to  Kerman.  At  last  the  summit  was  reached,  when,  from  an 
altitude  of  7000  feet,  wo  enjoyed  a  superb  view  across  a  succession 
of  rugged  spurs  down  to  the  illimitable  Lut,  which,  in  appearance, 
resembled  rolling  ocean  waves,  but  which,  instead  of  uniting,  ever 
divides.  Ilofore  sunset  we  were  clear  of  the  hills,  and  encamped  near 
tho  first  palm  grove  of  the  plain.  Rut  it  w’as  long  into  the  night  before 
our  mules  with  the  indispens;ible  liedding  arrived,  and  their  advent 
filled  us  all  with  joj',  as,  after  a  march  of  fourteem  hours,  one  of  the 
hardest  stages  in  Persia  had  Isjen  successfully  accomplished. 

Khahis,  the  following  day,  lay  hut  a  few  miles  distant,  and  re¬ 
called  the  epithets  bestowed  on  Damascus,  although,  perhaps,  the 
blighting  Lut  should  make  tho  traveller  approaching  its  date  groves 
from  the  east  even  more  appreciative  than  the  Arab  who  gazes  with 
rapture  on  the  “  Kyo  of  tho  Desert.”  The  day  was  exceptionally  clear, 
so  much  so  that  I  was  able  to  recognize  a  sharp-cut  peak,  known  as 
Shah  Kub,  w'hich  I  had  observed  when  skirting  the  eastern  margin  of 
the  desert  some  five' years  previously,  and  which  must  have  lieen 
nearly  2o0  miles  distant  from  Khahis.  Wo  were  met  by  the  governor 
and  principal  residents  a  few  miles  out  of  the  town,  and  were  warmly 
welcomed,  as  Khahis  is  so  close  to  Kerman  that  I  knew  practically  every 
one  of  importance.  In  blinding  dust  we  rode  through  narrow  lanes 
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between  high  walls,  and  finally  found  onr  cam]>  pitched  in  a  lovely 
grove  of  oranges  and  palms. 

Khabis,  situated  at  an  elevation  of  1800  feet,  derives  its  name  from 
an  Arabic  word  signifying  a  sweetmeat  composed  of  dates,  flour,  and 
olaritied  butter,  and  possesses  a  population  of  perhaps  five  thousand 
inhabitants  during  the  winter  months,  and  less  than  two  thousand 
during  the  summer.  As  is  so  often  the  case,  little  is  known  of  its  past 
history,  but  its  antiquity  is  attested  by  Ibn  Ilaukal,  who  described  it 
as  “  a  town  on  the  borders  of  the  desert,  with  running  water  and  date 
trees;”  other  writers  refer  to  it  as  Ijeing  populous  and  an  important 
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silk  centre,  its  gardens  being  celebrated  for  their  mulberry  trees. 
There  are  also  references  to  the  district  in  Seljuk  times,  and.  until  the 
Kiijiir  dynasty  was  firmly  established,  it  was  held  by  Afghans,  whose 
de.sccudant8  still  own  much  of  the  land.  1  >ates  are,  of  course,  its  staple 
|iro<luot,  the  output  averaging  .3,000,000  lbs.  .annually,  70  per  cent,  of 
which  is  carried  across  the  Lut  to  Khorasan  and  distant  Herat.  Hut 
the  famous  oranges  of  Khabis,  the  golden  fruit  of  the  Ilesperides, 


f  I  delight  the  English  traveller  still  more  than  the  dates.  The  parent 


stock  is  the  hukrai,  which  produced  a  yellow,  somewhat  insipid  orange. 


On  this  is  budded  the  nnringi,  or  h)Ose-skinned  orange,  the  lime,  and  the 
Seville  orange,  and  also  the  “  I’ortugale,”  *  or  orange  generally  sold  in 

*  Tliis  is,  as  far  as  I  knuw,  tlie  only  tran-  the  Piirtiii.'iu-se  have  left  in  the  lan^'iiage 
of  tlieir  Inns'  connection  with  Persia,  ff.  iiKslern  (treek,  iruproKaAt. 
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Europe  ;  this  latter  is,  however,  aomewhat  scarce.  In  any  case,  Kernn'in 
owes  much  to  the  oranges  of  Khahis,  which  are,  indeed,  transported 
to  Tehran,  specially  packed  in  cotton  for  the  use  of  the  royal  table. 

The  morning  after  our  arrival,  we  rode  out  to  the  east  of  the  oasis 
to  examine  the  site  of  an  ancient  Khahis.  Until  eighty  to  one  hundred 
years  ago,'the  entire  population  was  crowded  into  an  enclosure  covering 
some  50  to  70  acres,  and  surrounded  by  a  bank  and  strong  towered  wall, 
which  could  doubtless  tell  many  a  tale  of  Afghan  and  Ilaluch  foray. 
Outside  are  the  ruins  of  various  buildings,  one  of  which  is  known  as 
iiiikus,  or  alus,  signifying  a  rattle,  which  implement  was  employed  by 
Christians  instead  of  a  bell  in  Mohammedan  countries  to  summon  the 
faithful  to  prayers.  The  chief  jwrtion  now  extant  is  an  octagonal  brick 
tower  some  30  feet  in  height.  Inside  it  are  tombs,*  the  stones  of  which 
have  been  carried  off  and  used  as  facings  to  water-channels,  and  the 
mihruh,  or  place  of  prayer,  is  set  towards  .Terusaleni,  and  not  towards 
Mecca.  The  kiln-burnt  bricks  are  not  of  the  size  or  colour  now 
employed,  nor  have  I  seen  an  octagonal  tower  anywhere  else  in  Persia 
except  at  Burj-i-Aga-Mohamed,  in  Narmashir.  Indeed,  it  is  dillicnlt 
to  dismiss  the  tradition  that  this  was  a  Christian  convent,  when  we 
take  into  consideration  both  the  name  of  the  place  and  the  orientation 
of  the  mihriih ;  and,  finally,  the  tower  bears  a  vague  family  likeness  to 
illustrations  of  churches  in  Armenia,  which  I  have  seen.  I  prefer, 
however,  to  leave  the  decision  on  this  knotty  point  to  a  more  competent 
archaiologist  than  myself,  noting,  however,  that  the  Nestorians  firmly 
(established  themselves  in  Persia,  and  that,  in  the  fifth  century  a.d., 
there  was  a  Nestorian  bishop  of  Eermun.  But  it  is  for  the  sui>erb 
view  that  I  shall  ever  remember  Khahis — set  on  the  brink  of  the  tawny 
But,  and  displaying  the  rich  colourings  of  its  orange  and  date  groves 
under  a  cloudless  blue  sky,  the  whole  picture  l>eing  backed  by  the 
dazzling  snows  of  the  mighty  range  which  rises  almost  sheer  to  a 
height  exceeding  13,000  feet,  and  perhaps  once  set  the  limits  to  an 


inland  sea. 

From  Khabis  we  had  intended  to  march  due  south  to  Bam  rid 
Kashit,  the  Kashid  of  Alukaddasi,  and  thus  keep  in  the  Garmttlr,  or  Hot 
(Country  ;  but  the  (piestion  of  supplies  was  jwramount,  and,  in  conse¬ 
quence,  we  were  compelled  to  make  for  the  large  village  of  CJok,  situated 
in  an  elevated  valley  parallel  to  that  of  Mahun.  It  is  a  district  where  we 
might  expect  intense  cold,  which  is  so  dangerous  for  natives  of  India, 
of  whom  we  had  many  in  our  party.  Upon  clearing  the  oasis,  we 
marched  east-south-east  across  an  utterly  arid  plain,  passing  ruins  which 
are  said  to  he  all  that  is  left  of  a  Khabis  more  ancient  than  the  one 
descriWd.  We  then  swung  south  and  made  for  the  low  hills,  among 
which  the  hamlet  of  (lodiz  lay  concealed.  Behind  it  we  sighted  the 
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One  of  these  tonilis  liore  the  date  a.h.  173  (78!)). 
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ruined  wtttch-towers  and  fort  of  Audujird,  which  iu  a  charming  oasis  set 
in  a  framework  of  naked  sterility,  with  a  gleaming  background  of  salt. 
Andujird  is  an  ancient  site,  and  we  discovered  a  tombstone  bearing  the 
date  A.H.  800  (1307) ;  it  is  famous  fur  its  oranges,  which  excel  those  of 
Khabis.  The  following  morning  we  entered  a  maze  of  deep  ravines, 
some  of  which,  from  their  sullen  gloom,  reminded  me  of  Dorc’s  illus¬ 
trations  to  Dante’s  ‘  Inferno.’  In  time,  however,  we  rose  to  the  uplands 
once  again,  and  after  a  trying  march,  which  included  a  rise  of  some 
•1000  feet,  reached  the  little  town  of  (Jok,  the  Kuk  of  Mukaddasi. 
Although  it  was  January  and  we  were  in  tents  at  an  elevation  of  about 
7000  feet,  the  weather  was  comparatively  mild,  and  the  musk  willow, 
the  earliest  of  trees  in  Persia,  was  out  in  premature  bloom. 

We  halted  a  day  at  Gok,  which  is  famous  for  its  grapes,  to  allow 
our  advance  camp  a  long  start  on  the  route  to  Tahrud,  which  was 
40  miles  distant,  the  intervening  country  being  absolutely  waterless. 
Fortunately,  our  loads  were  light,  as  otherwise  the  whole  exjiedition 
might  have  broken  down,  mules  being  unable  to  march  such  a  long 
distance  without  water  when  it  is  hot.  We  left  Gok  in  the  dark,  and 
stumbled  down  a  stony  watercourse  for  some  time,  until,  7  miles  out, 
the  going  became  good,  and  we  pressed  on  hour  after  hour.  About  H 
p.m.  we  arrived ^t  the  crest  of  the  pass  overlooking  the  Tahrud  valley, 
and  by  sunset  reached  our  camp,  which  was  only  just  in,  and,  us  may 
be  imagined,  we  found  man  and  beast  worn  out  after  a  march  of  over 
thirty  hours.  The  chief  anxiety  was,  however,  the  fate  of  the  few 
mules  which  had  been  left  to  follow  us  with  s})eciully  light  loads ;  and 
when  they  arrived  safely  late  at  night  one  felt  most  thankful,  us  a 
storm  in  such  an  elevated  district  would  have  been  fatal  to  any  weak 
memlmrs  of  the  party. 

l>am  was  reached  a  few  days  later  via  Darziu,  and  then  the  winter 
set  in  with  extraordinary  severity—  so  much  so  that,  as  we  afterwards 
heard,  the  orange  groves  of  Khabis,  of  Tubas,  and  of  Mazanderdu  were 
all  ruined.  I  have  already  described  Dam  as  Iteing  the  most  easterly 
town  in  South-east  Persia  and  some  700  miles  from  Guetta,  the  first 
town  on  the  British  side  of  the  frontier,  the  entire  intervening  space 
being  desert.  It  is  situated  at  an  altitude  of  3G00  feet,  and  the 
prosjierity  of  its  13,t»00  inhabitants  mainly  depends  on  the  henna  of 
Narmashir.  In  a  Bam  A’timu,  or  ‘Chronicle  of  Bam,’  written  about 
three  centuries  ago,  the  Aria  or  “four”  cities  of  Dam  are  referred  to 
as  Darzin,  Nisu,  Ghugukabad,  and  Jezun  Khas.  Darzin  of  to-day  is 
surrounded  by  ruins  and  choked  Landis,  but  in  the  twelfth  century 
of  our  ora  formed  the  theme  of  a  glowing  eulogy.*  It  is  situated  a 
stage  to  the  north-west  of  Dam,  as  mentioned  above.  The  other  three 


*  Cf.  ‘Tell  Thout-aud  Miles  in  I’ereiu,’  p.  tt  iki-,  for  a  ilewriptioii  of  Darziu  uud 
Daui. 
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citieu  were  iu  the  dititrict  uf  Naruiiuhir,  which  1  had  previously 
traversed  iu  tw'u  direotiuus.  1  had,  however,  been  uuahle  to  quit  the 
boateu  track,  aud  consequeutly  1  was  delighted  to  have  the  op[)ortuiiity 
of  exploring  these  interesting  sites  at  leisure. 

The  oasis  of  Narmashir — the  Arabs  teriued  it  Nariuasir — lies  to  the 
south-east  of  Baw,  and  is  esjiecially  important  from  the  fact  that  the 
main  route  from  Bandar  Abbas  to  iSeistuu  and  Khorasun  runs  across  it. 
^Vhen  South-east  Persia  was  subdued  by  the  Arabs  in  tlie  seventh  cen¬ 
tury  A.U.,  its  hot  climate  evidently  attracted  them,  and,  so  far  as  can  lie 
ascertained,  Nisa  was  their  headquarters.  Our  first  stage  from  Bam  lay 
to  the  south-east,  aud  soon  after  entering  the  Narmashir  district,  w« 
found  the  ruins  of  this  Arab  city',  which  are  even  now  most  imjiosiug. 
Its  fort,  occupying  the  south-west  corner,  possessed  walls  70  feet  iu 
height,  which  is  most  unusual  iu  Persia ;  along  the  top  a  gallery  ran 
round  the  wall  inside.  \Ve  camped  at  Kuruk,  o  miles  to  the  south-e  ist 
of  the  once  famous  Nisa,  aud  thence  rode  into  the  hills  to  examine  the 
barul,  or  dam,  which  was  also  equally  famous.  After  a  ride  uf  \'l  mileK 
we  struck  a  wide  valley,  down  which  flowed  a  river,  aud  at  a  point 
where  a  few  rows  of  pebbles  iliverted  jiait  of  the  water  towards 
Kuruk  was  the  dam,  which  thus  proved  to  be  no  dam  at  all  iu  the 
usual  sense  uf  the  word;  aud  yet  there  was  once  a  dam  here,  built,  it 
is  said,  by  Tadud  Klialun,  the  wife  of  the  founder  of  the  .Sasauian 
dynasty.  In  any  case,  it  is  iu  res|iouse  to  this  river  that  parts  uf 
Narmashir  are  us  green  as  Sind,  aud  one  could  only  wish  that  an 
engineer  might  be  called  iu  to  husband  the  priceless  water,  which, 
iu  flood-time,  not  only  runs  to  waste,  but  causes  infinite  damage. 

One  feature  of  Narmashir  is  certainly  the  number  of  its  deserted 
towns.  Kuruk,  fur  instance,  which  Mukaddusi  described  as  a  populous 
city,  was  only  deserted  in  the  nineteenth  century,  when  .\fghan  and 
Baluch  raids  had  liecome  less  serious,  and  the  iieasautry  were  able  to 
live  on  the  land.  Many  travellers  point  sadly  to  these  ruins  us  a  pmof 
that  Persia  was  once  more  thickly  populated  than  to-day.  They  are,  1 
think,  mistaken,  as  it  is,  on  the  contrary,  a  ]iroof  that  more  peaceful, 
and  consequently  more  prosperous,  times  have  set  in,  as  a  result  of 
which  it  is  no  longer  necessary  for  the  entire  jiopulution  of  a  district 
to  be  gathered  into  a  few  strongly  fortified  towns,  such  us  those  1  am 
now  describing. 

From  Kuruk  we  marched  due  north  not  far  from  the  right  bank  ol 
a  sluggish  reedy  stream,  which,  taking  its  rise  near  Nisa,  flows  past 
Fuhraj  aud  disappears  iu  the  But.  Villages  abounded,  but  the  jungle 
was  thick,  and  nothing  prepared  us  for  the  importance  of  the  ruins  of 
Chugukabad,  or  “Sparrow  Town,”  which  wo  traversed  a  few  miles 
before  striking  the  main  Bam-Higan  route  at  A/.izabud.  This  was  the 
former  city  of  Narmashir,  aud  Mukaddasi,  after  referring  to  its  dense 
population  aud  line  palaces,  mentions  that  Khorasun  merchants  trading 
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with  Ouitta  made  their  heail(|uarter8  iu  thlu  city.  The  area  eauloeed 
by  its  walls  must,  tu  judge  hy  its  extent,  have  been  sufficient  tu  shelter 
perhaiis  eighty  thousand  people.  In  the  centre  was  a  mound,  on  which 
were  the  crumbling  walls  which  constituted  all  that  is  left  of  the  great 
Kush-va-llan  *  fort,  but  of  the  celebrated  ininar  which  once  dominated 
the  entire  district  we  saw  nothing.  From  its  api>earaneo,  Narniashir 
city  has  been  deserted  for  centuries,  the  latest  reference  to  it  l^eing  by 
Hauid  Allah,  who  in  the  eighth  (fourteenth)  century  mentions  it  as 
populous.  To-day  the  jungle  has  gained  the  upper  hand,  and  not  even 
a  hamlet  exists  on  the  site  of  this  erstwhile  proud  city.  After  clearing 
these  very  interesting  ruins,  which  are  situated  about  a  mile  from  the 
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right  hank  of  the  nameless  river,  we  rotle  through  tliick  jungle  to  our 
camp  at  .\/.i/.abud,  pleased  to  have  had  the  opportunity  of  examining 
what  was,  without  doubt,  the  ancient  city  of  Narniashir,  wliich  we 
found,  as  indicated  by  the  Arab  geographers,  occujiying  a  site  half¬ 
way  between  IJani  and  Fahraj. 

The  next  day  we  enjoyed  some  good  fraucolin  shooting,  and 
ciim[ied  at  Burj-i-Aga-Mohamed,  which  was  built  by  an  Afghan  chief. 
Indeed,  until  the  Kajar  dynasty  was  firmly  established,  Narmashir, 
like  Khabi's,  was  held  hy  Afghan  adventurers,  Fahraj  being  the  last 

*  Tills  Word  appiin'iitly  embodies  the  Kueli,  who  are  often  referred  to  in  conjunetiun 
Witli  llic  liiilucli,  and  tlio  liiin  are  the  Kinds,  i’robably  the  fort  was  iiume<l  after  the 
wiJi  rs  w  ho  were  to  bo  guarded  uguiust. 
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stroughold  from  which  they  were  ejected,  ae  late  aa  three  generations  ' 
ago.  One  of  my  nuiueroua  Persian  friends  owned  much  of  the  proi»ei  ty 
around  the  lurj,  or  tower,  and  informed  iis  that  we  were  in  the  centre 
of  the  henna  laud.  This  valuable  dye  is  sown  in  April,  and  most  cure-  | 
fully  watered  for  a  year.  It  is  then  planted  out,  and  still  most  carefully 
watered  and  manured  fur  a  second  year.  Thu  plants,  which  somewhat 
resemble  tea  bushes,  bear  for  an  average  of  fifteen  years,  and  the  output  | 
of  Narmasliir  is  l,800,oo0  lbs.  per  annum  in  a  normal  season.  Owing 
to  lack  of  enterprise,  the  crop  is  ex[»orted  to  Yezd,  where  it  is  giuuud 
liy  primitive  stone  mills.  Thence  it  is  sent  all  over  Persia,  and  even  -a 
penetrates  to  the  distant  Caucasus.  Henna  is  used  more  especially  tor  | 
dyeing  the  nails  of  gooil  Mohammedans,  and,  mixed  with  indigo,  makes  I 
a  grey  beard  glossy  black.  Thu  IShah’s  horses  have  their  tails  dyed  i 
with  the  pure  article,  producing  a  curious  effect,  which  will  long  be 
remembered  by  Londoners  of  the  lust  genulration.  | 

lligan  is  to-day  the  must  important  centre  in  the  district  of 
Narmashir,  but  it  is  little  more  than  a  fortified  caravanserai,  and 
possesses  no  commercial  importance,  which  fact  is  somewhat  remark-  . 
able,  and  is  perhaps  attributable  to  the  very  low  type  of  the  inhabitants  I 
of  the  districts,  whose  wants  appear  to  be  as  limited  as  those  of  the  . 
llaluchis.  To  the  south,  some  3  miles  distant,  are  the  ruins  of  Je/.uD  ^ 
Kbits,  the  fourth  city  of  the  district  in  Safavi  times,  but  unknown,  so  ^ 
far  as  I  cau  ascertain,  to  the  Arab  geographers.  Its  plan  closely  > 
resembled  that  of  Chugukabad,  there  Iteing  a  strong  city  wall  with  an  | 
interior  keep,  but  the  scale  was  smaller.  This  concluded  the  explora¬ 
tion  of  the  ancient  sites  of  Narmashir,  and,  as  everywhere  we  eujoyetl 
guoil  shouting,  and  there  was  thick  jungle  in  places,  the  meml)ers  uf 
the  mission,  who  wore  painfully  affected  by  the  treelessness  of  Persia, 
voted  the  district  the  best  and  most  fertile  that  they  had  struck  since 
leaving  Pandar  Abbas. 

We  were,  as  mentioned  before,  on  the  main  cjujtern  artery  nf  p 
commerce,  which,  from  lligan,  runs  duo  north  across  the  Lnt  to  Neh.* 
Wo  were  naturally  anxious  to  exaniino  the  pass  by  which  the  main 
range  is  crossed,  and  lludbur,  which  lies  to  the  south  of  this  great 
mountain  barrier,  was  conseipiently  the  next  district  to  be  examined, 
fciupplies  were  again  a  dilliculty,  but  by  engaging  thirty  camels  to  cairy 
forage  and  fiour,  we  hoiied  to  tide  over  that  dilliculty,  and,  as  heavy 
snow  had  fallen,  the  water  (ptestiou  was  for  once  not  acute.  Leaving  . 
lligan,  we  skirted  3uzan  Khas  and  modern  iSangabad,  a  few  milcb  I 
beyvmd  which  the  jungle  ceased,  and  we  made  for  a  gap  in  the  range 
uji  one  of  the  huge  gravel  slopes  which  are  such  a  feature  of  I’ersi#. 
The  stage  was,  however,  34  miles  in  length,  and  as  our  mules  lost  the  ' 

I 

*  \  tde  Trade  Rei  ort  fur  Khoratiio,  where  this  queatiun  is  fully  dealt  will  . 
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way,  we  were  lucky  to  be  able  to  settle  down  by  midnight.  The 
following  day  a  gale  was  blowing,  but  wo  had  to  move  on,  and,  after  a 
comparatively  easy  rise,  reached  the  summit  of  the  (lodAr-i-Gi'shu,  or 
“Pass  of  the  Oleander,”  at  an  elevation  of  4100  feet.  A  few  miles 
further  west  is  the  Godilr-i-Sabzu,  which  is  said  to  l>e  equally  easy. 
The  importance  of  these  two  passes  lies  mainly  in  the  fact  that,  owing 
to  their  comparatively  low  elevation,  they  are  never  closed  by  snow, 
and  if  South-east  Persia  lie  ever  develojied,  they  will  become  better 
known  than  to  day.  Tt  is  of  oonsiderable  interest  to  know  that  these 
rocky  passes  wore  crossed,  more  than  2oOO  years  ago,  by  Kiateros  who, 
quitting  the  main  army  of  the  Greeks  in  the  ilelta  of  the  Indus,  marched 
from  Sind  rm  (Quetta  to  the  Ifelmand,  which  he  followed  down  to  Seistiin. 


TUR  MIC-l-RARHAD  TO  THR  SOl'TIl  OK  TUR  r.OOA'R-I-Gl'SHr. 

I 

1  He  thence  crossed  the  Tjiit  via  Nasratabiid  ( Ispil,  and  joined  Alexander 
the  Great  in  the  valley  of  the  Halil  Pud,  “bringing  the  rest  of  the 
army  and  the  elephants.”*  Wo  camped  on  the  south  side  of  the  ]ias.s, 
underneath  an  extraordinary  rock,  which  is  one  of  the  wonders  of  the 
province.  It  is  composed  of  grey,  deeply  indented  limestone,  and  rises 
in  the  shape  of  a  natural  cone  to  an  altitude  of  about  lOOd  feet.  At  its 
base  is  a  shrine,  which  pilgrims  occasionally  visit,  but  it  is  for  its  shape 
that  the  Mil-i-Farhad  is  famous.  The  name  contains  a  reference  to 
Farhiid,  the  legendary  engineer  of  Khusru,  and  the  lover  of  the  re¬ 
nowned  Shirin.  From  this  stage,  two  long  marches  west  across  the 
i  level  valley  brought  us  to  I’ijen.ahad,  in  Piidbar.  Throughout,  supplies 


.\rriiin,  vi.  27, Viile  *  Ti-n  Thoii^iiiul  Miles  in  IVrsia.’  xiv.  17 1 
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were  a  cause  for  anxiety,  as  the  district  is  inhabited  by  nomads,  who 
do  not  store  hah,  or  chopped  straw.  To  add  to  our  troubles,  one  of  our 
horses  died  from  the  oflccts  of  oleander  poisoning.  * 

Itudbur,  which  I  have  already  descril>ed,  wiisin  the  throes  of  revenue 
collecting.  lUit  we  scraped  together  some  forage  and  flour,  and,  after 
Iteing  detained  by  heavy  rain,  marched  slowly  up  the  valley  of  the  Halil 
Itud  to  the  district  of  Jiruft,  where  our  difficulties  ceased.  We  crossed 
the  river  to  the  right  bank,  and  enjoyed  the  best  francolin  shooting 
in  which  I  have  ever  participated,  as  one  day  with  three  guns  we  bagged 
over  eighty  head  of  game  in  two  and  a  half  hours.  After  exhausting 
our  suj)ply  of  cartridges,  we  recrosscd  the  river  in  flood,  when  it  justified 
its  ancient  name  of  l)iv  liud,  or  “  Demon  Flood,”  and  made  a  flying 
visit  to  the  upper  reaches,  where  the  hills  would  favour  a  modern  dam, 
but  where  we  found  no  traces  of  an  ancient  one.  This  concluded  our 
work  in  this  fertile  valley,  and,  bound  once  again  for  Kerman,  we 
crossed  the  Kudkhana  Shur,  which  flows  down  from  Dilfard,  and  was 
also  in  flood.  One  baggage  anim.al  was  drowned ;  but  we  finally  reached 
the  camping-ground  at  Saghddr  with  our  kit  intact,  although  a  part  of 
it  w.as  8o.aked. 

Tho  next  day  wo  started  to  march  through  the  finest  scenery  of  its 
kind  in  South-east  Persia.  East  of  us  toweretl  snow-clad  peaks,  and 
westwards  we  hx)ked  across  a  delightful  valley  covered  with  brilliant 
flowering  scrub,  to  other  giant  ranges,  and  to  the  north  Kuh-i-IIazar 
rose  up  in  all  its  stately  majesty.  Thrice  have  I  travelled  along  this 
route,  and  on  each  occasion  the  sense  of  pure  pleasure  which  comes  from 
perfect  scenery  has  filled  my  mind  with  the  desire  to  retrace  my  steps 
and  loiter  in  such  surroundings.  Maskun,  situated  in  the  heart  of  the 
range,  is  connected  with  a  pathetic  story.  Forty  years  ago  tiiere  was 
an  unusually  heavy  fall  of  snow,  and,  uimn  the  road  being  cleared, 
the  corpse  of  a  European  was  found  firmly  wedged  into  the  fork  of 
a  wild  pistachio  tree.  Tho  then  Governor-General  made  inquiries, 
but  in  vain,  and  to  this  day  who  tho  solitary  traveller  w.as  remains  a 
mystery,  and  one  wliich  is  hardly  likely  to  lie  cleavetl  up.  We  crossed 
the  range  by  tho  Doh  Dakri  p-ass,  7380  feet  .above  the  sea  (it  is  thus  more 
than  .3(100  feet  higher  than  tho  Gishu  pass),  and  revelled  in  the  superb 
view,  which  ranged  from  fertile  .Tiruft  to  the  south,  and  covered  league 
u])on  league  of  dull  yellow  Lut  to  the  north.  From  .Tiruft,  as  mentioned 
alxive,  I  was  on  a  famili.ar  route,  and  a  few  days  after  crossing  the 
Jabal  Rariz  we  reached  Kerman,  thus  completing  a  most  successful 
tour,  during  which  every  district  of  importance  to  the  east  and  south¬ 
east  of  Kerman  had  Iteen  visited  by  the  mission. 


*  Cf.  .‘'tmlK),  Ilk.  sv.  cap.  ii.  7 :  “  Tlicrc  was  a  plant  reaeiuhling  the  laurel,  wliich 
if  eaten  by  the  beasts  nf  luinlen,  cause  cl  them  to  die  of  epilejiay.  aeconipanied  by  foam¬ 
ing  at  the  month.”  This  (letieri]>ti<in  is  moat  accurate. 
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IV. 

lu  Feliruiiry,  1005,  I  received  instractioDs  to  the  eflfect  that  I  was 
appointed  to  Meshed,  and  the  ensuing  weeks  were  among  the  busiest 
that  I  have  ever  spent,  as  not  only  had  I  just  returned  from  a  long 
tour,  which  invariably  means  an  accumulation  of  work,  but  my  small 
office  had,  in  addition,  to  cope  with  the  accounts  of  the  Commercial 
Mission.  Farewell  visits,  too,  took  up  much  time,  and  I  realized  fully 
how  great  was  the  wrench  of  leaving  Kerman  when  some  of  my  oldest 
friends  said  that  wo  should  never  meet  again,  and  felt  that,  humanly 
speaking,  this  was  tho  truth.  However,  there  was  little  time  for 
reflection,  and  at  the  end  of  March  we  said  good-bye  to  Kerman,  after 
a  connection  lasting  for  twelve  years,  which  is  not,  I  hope,  finally 
severed. 

Tho  direct  route  to  Meshed  across  tho  Lut  was  ruled  out  of  court,  as 
I  WPS  travelling  c»  famille,  and  no  carriage  can  cross  it,  whereas  a 
brother  of  tho  Governor-General  had  reached  Kerman  from  Khorasan  but 
a  few  months  previously  vvl  Yezd  and  Tabas,  and  this  fact  determined 
the  route  we  were  to  follow.  As  far  as  Yezd  I  was  on  familiar  ground, 
but  tho  journey  across  the  Lut  from  that  town  was  new  to  me,  and 
promised  to  l>e  of  considerable  interest. 

Luring  the  nine  years  which  have  elapsed  since  I  first  had  the 
honour  of  reading  a  paper  before  this  Society,  I  have  been  constantly 
studying  the  great  desert  of  Persia,  which  stretches  in  a  south-easterly 
direction  from  close  to  Tehran  to  tho  Itritish  frontier,  a  distance 
of  |>erhaps  8*10  miles.  Its  width  varies  considerably,  but  it  is  never 
much  less  than  200  miles.  I  propose  on  the  present  occasion  to  deal 
with  the  subject  somewhat  more  fully  than  I  was  competent  to  do  at  a 
time  when  I  had  only  traversed  it  in  one  direction,  whereas  I  have 
now  either  crossed  or  skirted  it  in  almost  every  part.  I  am,  unfortu¬ 
nately,  not  comiwtent  to  discuas  Persia  from  the  point  of  view  of  a 
geological  expert ;  but  wo  have  the  authority  of  lllanford  that  during 
the  Fjoceno  period  much  of  Haluchistan  and  Persia  were  under  water. 
Mr.  Huntington,  to  whoso  valuable  and  suggestive  work  on  ‘  The  I’asin 
of  Fastern  Persia  and  Seistan  ’  T  would  also  acknowletlge  my  indebted¬ 
ness,  considers  that  there  was  apparently  oceanic  connection  between 
the  Arabian  sea  and  tho  Samartian  sea,  covering  the  Caspian  basin, 
during  which  period  the  interior  of  the  Iran  liasin  formed  a  portion 
of  this  sea.  Wo  do  not,  however,  know  when  the  sea  retreated ;  but 
it  is  evident  that,  as  long  as  it  remained,  tho  climate  of  Asia  must 
have  been  much  moister  than  to-day.  All  this  is,  however,  pre¬ 
historic,  and  has  only  l)een  referred  to  as  a  necessary  introduction  to 
a  description  of  the  country  as  it  is  to-day,  and,  before  procee«ling 
farther,  a  brief  reference  to  the  ithysiography  of  Persia  seems  to  be 
desirable. 
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The  IruD  plateau,  as  it  is  termed,  but  perhaps  with  little  exactitude, 
consists  of  two  great  inland  basins,  the  westerly  one  including  the 
major  portion  of  Persia.  The  easterly  basin,  which  is  mainly  formed 
by  the  areas  drained  by  the  Ilelmand  and  Tlari  liud,  includes  most  of 
Afghanistan,  part  of  Baluchistan,  and  only  the  eastern  provinces  of 
Persia,  chief  among  which  in  geographical  interest  is  Seistan.  Those 
vast  l>asin8  are  enclosed  between  two  ranges,  both  of  which  take  their 
origin  in  “  the  Roof  of  the  World,”  as  the  Pamirs  are  picturesquely 
termed.  The  northern  ranges  run  at  first  approximately  south-west 
under  the  names  of  the  Hindu  Kush,  the  Kuh-i-Biiba,  and  then  tlie 
classical  Paropamisus,  the  latter  l)oing  the  range  to  the  north  of  Herat. 
Where  this  range  terminates,  a  gap  in  the  giant  wall,  which  is  some 
l.'iOO  miles  in  length,  allows  the  Hari  Rud,  known  in  its  lower  reaches 
as  the  Tejend  river,  to  escape  to  the  deserts  of  'I’urkestan.  In  Khorasati, 
the  Kara  Dagh  is  the  name  for  the  range  north  of  Meshed,  the  rugg(<d 
defiles  of  which  are  referred  to  in  this  paper  in  connection  with  my 
journey  to  the  famous  fastness  of  Kalat-i-Nadiri.  Further  west,  in  its 
central  section,  the  Elburz  range,  by  which  n.ame  it  is  then  known, 
se}>arates  Persia  from  the  Caspian  sea,  throwing  tip  the  stupendous 
peak  of  Hemavand,  which  rears  its  glorious  cone  to  some  20,000  feet 
above  sea-level,  and  is  the  joy  of  all  lovers  of  beauty  at  I’ehran.  The 
remaining  section  maintains  a  considerable  elevation,  all>eit  the  passes 
are  less  difficult,  and,  trending  to  the  north-west,  this  mighty  barrier 
terminates  in  the  Armenian  plateau,  which  boasts  of  legendary  Ararat, 
itself  a  pe.ak  some  17,000  feet  in  altitude. 

The  southern  series  of  ranges  is  less  imposing,  but  the  chains  ar»f 
much  longer  owing  to  the  fact  that  they  form  a  rough  semicircle  to  the 
diameter  of  the  northern  ranges.  From  the  Takht-i-Suliman,  the 
legendary  home  of  the  Afghans  in  Zhob,  to  the  Kcrmiin  province, 
the  ranges,  which  run  at  first  south-west  and  then  parallel  to  the 
Arabian  sea,  are  more  remarkable  for  their  ruggedness  than  for  an}' 
exceptional  altitude.  South  of  Kerman,  however,  are  the  Hazar  and 
Lalaziir  range.s,  both  of  which  I  climlujd,  and  found  the  altitude  to  be 
a1>out  14,000  feet,  and,  although  this  record  is  not  exceeded,  the  ranges 
remain  lofty  until  their  regular  north-west  trend  unites  them  to  the 
northern  series  in  the  Armenian  plateau. 

With  this  brief  introduction,  which  proves  how  completely  the  Iran 
plateaux  are  surrounded  by  mountains,  we  return  to  the  Ijut,  whose 
existence  is  summed  up  in  the  one  word  “aridity,”  which  aridity,  it  is 
to  be  noted,  lies  like  a  blight  over  the  whole  land.  In  more  favoured 
lands,  basins  formed  by  upheavals  are  quickly  converted  into  valleys, 
down  which  rivers  rush  to  the  sea.  In  Persia,  on  the  contrary,  the 
water  forces  were  wholly  inadequate  to  keep  pace  with  the  upheavals, 
but  withered  away  before  forming  trunk  river  systems ;  in  con¬ 
sequence,  the  scanty  streams  are  lost  in  basins,  known  as  Tfamun, 
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withiu  which  are  immense  gravel  slopes,  salt  lakes,  and  square 
leagues  of  sandhills.  In  no  case  does  this  drainage  reach  the  soa. 
Observations  fur  rain  have  been  taken  at  the  Meshed  Consulate  ( ieneral 
for  several  years,  and  show  that  the  average  rainfall  is  only  aliout 
7  inches.  The  snowfall  is  now  being  recorded  for  the  first  time,  and 
may  average  3  inches.*  At  Tehran,  the  average  for  the  last  five  years 
of  both  the  combined  rain  and  snow  fall  is  O’lO  inches.'!'  These  figures 
thus  fully  establish  the  arid  nature  of  Northern  Persia,  which  yet 
loasts  of  a  heavier  rainfall  than  South-east  or  Central  Persia.  The 
results  of  .aridity  are  well  described  by  Prof,  Davis,  and  I  cannot  do 
better  than  quote  him  as  follows :  “  When  maturity,  in  an  arid  country, 
is  so  far  advanced  that  the  initial  highlands  of  deformation  are  greatly 
(lisse*  ted  and  degradeil,  we  may  picture  the  region  iis  consisting  of 
three  kinds  of  surfaces:  first,  a  central  plain  of  aggradation,  with  fine- 
textur(‘d  waste  towards  its  centre,  but  with  (ioarser-textured  waste 
around  its  margin ;  second,  degraded,  rock-floored  plains  veneered  with 
irregular  patches  of  gravels  and  sands,  and  graded  so  as  to  slope  gently 
to  the  central  aggraded  plain  ;  and,  third,  residual  mountains  and  hills, 
composed  chiefly  of  those  rocks  which  best  resist  ari<l  erosion.”  J  Nor 
ahoiild  the  power  of  the  wind  l»e  overlooked.  In  a  humid  land,  vegeta¬ 
tion  protects  the  soil ;  but,  in  Persia,  the  entire  surface  of  the  land  is 
exposed  to  erosion,  and  it  is  by  no  means  iinusnal  to  m.arch  over  solid 
rock  with  but  the  very  scantiest  covering  of  gravel  or  sand,  washed 
across  it  by  flocsl  .action.  Prom  one  point  of  view  aeolian  forces  have 
more  power  than  water,  as  the  latter  is  checked  by  the  fact  that,  how¬ 
ever  powerful  it  m.ay  l>e,  the  sea  is  its  ultimate  bourne,  whereas  wind 
can  scoop  out  as  it  lists,  and  there  is  less  ultimate  limit  to  the  degrada¬ 
tion  it  can  cause  to  a  surface  which  is  suited  for  its  o|Mmitions. 

Of  minor  importance,  but  yet  not  to  be  neglcctod,  is  the  enormous 
range  of  temperature  in  this  treeless  country,  which  is  a  powerful  ally 
to  the  wind  and  other  disintegrating  forces.  There  is,  I  imagine,  no 
conntr}'  where  the  extremes  are  greater,  and  thus  another  and  a  jsitent 
force  is  ever  weakening  the  rocks  .and  co-operating  with  r.ain  .and  wind 
for  their  destruction.  Again,  Persiii  is  not  only  continental,  but  is 
anrroiinded  on  every  side  by  countries  all  cursed  with  aridity.  Thus 
there  is  little  moisture  in  its  wind.  Owing  to  the  extraordimarily 
complete  series  of  ranges  referred  te  .above,  most  of  such  moisture  as 
there  is  discharges  on  the  outer  wall.  This  is  particularly  the  cfise 
in  the  Caspian  provinces,  where  there  is  an  excess  of  humidity,  which 


*  I  Would  mention  that  afim.all  meteorological  ol«ervatory  id  al>ontto  l>c  connlructed 
at  Me.ihed,  at  which  wind  obaervations  wilt  tie  added  to  those  alre.idy  taken.  It  wilt  be 
mteroMting  to  see  whether  the  climate  of  liulia  is  in  any  way  affected  by  that  of 
t'ctitral  Asia. 

tin  litol,  l!t02, '.t-.vr* ;  lUO.S.  KKtS";  IttOI,  ElO'J'’ ;  lUO.').  7'7i:". 

J  I'/iie  “The  (ieographical  tiyele  in  an  .\  rid  Climate,”  in  the  I  leofirnphioil  Jmirnal, 
vnl,  27,  No.  I,  of  .Tannary, 
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makes  it  a  hutbed  of  fever,  whereas  little  or  no  moisture  crosses  the 
Elburz  range  to  fertilize  the  plateau  situated  to  its  immediate  south ; 
in  fact,  the  difference  could  not  well  be  more  striking.  Yet  another 
factor  is  that  the  basin-nature  of  the  interior  of  Iran  supplies  no  ranges 
of  Builicient  importance  to  attract  clouds,  and  as  the  prevalent  wind 
is  from  the  north-west,  {.e.  from  a  cold  to  a  hot  region,  no  pressure 
is  put  on  what  clouds  there  are  to  discharge  their  contents.  Nature 
has  indeed  l)€en  the  reverse  of  lavish  with  her  gifts,  and  man  has 
Hystomatioally  aggravated  this  unfortunate  condition  of  affairs  by 
ruthlessly  burning  every  tree  or  bush  and  never  attempting  to  replace 
the  loss  by  planting.  To-day,  the  coal  deposits  of  Persia  l)eing  scarcely 
touched,  fuel  is  supplied  either  from  fruit-trees  grown  by  means  of 
irrigation,  or  by  scrub,  with  the  result  that  there  is  no  more  treeless 
country  in  the  world  than  Ir&n. 

To  conclude  this  brief  sketch  of  the  origin  of  the  Lut,  so  far  as  can 
be  judged,  both  Eurojie  and  Asia  are  drying  up,  a  question  dealt  with 
in  a  paper  termed  “  The  Desiccation  of  Eur-Asia,”  by  Prince  Kropotkin.* 
It  is  there  clearly  demonstrated  that,  more  especially  in  Central  Asia 
and  in  Hussia,  there  has  l)een  an  alarming  decrease  in  the  rainfall,  and 
that  swamps  and  lakes  are  disappearing  at  a  comparatively  rapid  rate. 
Kecent  Antarctic  exploration  also  shows  that  there  has  been  a  noticeable 
recession  of  glaciers  in  the  comparatively  short  period  which  has 
elapsed  lietween  the  Ross  and  Scott  expeditions.  To  summarize,  the 
Lut  is  but  the  central  and  most  arid  portion,  or,  in  other  words,  it 
is  the  most  forcible  expression  of  a  generally  arid  country.  Its 
aridity  is  caused  by  the  general  desiccation  of  Asia,  by  its  continental 
position,  and  by  the  basin-like  nature  of  the  country  and  the  prevalent 
winds.  As  if  these  disadvantages  were  not  sufficient,  man  has 
destroyed  almost  all  the  forests  which,  until  some  few  centuries  ago, 
existed  in  various  parts  of  the  country.  Finally,  this  aridity  is 
increasing,  and,  except  to  an  inappreciable  extent,  cannot  bo  remedied 
by  man.t 

The  horrors  of  the  Lut  are  vividly  described  by  various  travellers; 
but  bj-  none  better  than  by  Miikaddasi,  who  once  took  seventy  days 
to  cross  it,  and  refers  to  the  ever-barring  ranges,  the  dangerous  siilt 
swamps,  and  the  extremes  of  heat  and  c(dd.  At  that  date,  and  indeed 
until  the  last  generation,  the  P»aluchiB,  “  a  i>eople  with  savage  faces, 
evil  hearts,  and  neither  morals  nor  manners,”  .as  Mukaddasi  calls  them. 


•  riih'  Geoijraphiriil  Journal,  vol.  23  (1901).  p.  722. 

t  In  March,  19(W:,  I  nccivtcl  a  letter  from  Dr  Sven  Iletlin,  whom  in  Oriental 
phrnacoloiry  one  might  well  term  the  “  Son  of  Geography.”  He  wrote  from  Tiiltan  that 
he  hod  traversed  the  l.ut  from  Tehrdn  to  .Tandak,  whence  he  had  crossed  the  (Jreat 
Kavir  from  north  to  south.  AVe  may  thus  hop<*  for  a  full  seientilie  Recount  from  hii 
pen  of  this  same  desert.  Dr.  Sven  H<‘din  has  since  eomplet<-d  his  examination  of  the 
Lut  ns  far  as  Seistaii. 
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terrorized  the  desert,  and  those  whom  they  captured  they  did  to  death 
“as  one  would  a  snake,  putting  a  man’s  head  on  a  boulder  and  beating 
upon  it  until  it  bo  crushed  in.”  This  policy  was  adopted  on  the  theory 
of  (lead  men  telling  no  talcs,  and  the  barbarous  fashion  of  the  murder 
was  justified  on  the  grounds  that  it  saved  the  edge  of  their  swords. 

I  now  propose  to  make  a  few  remarks  on  the  nomenclature  of  this 
funereal  waste.  The  Arab  writers  almost  invariably  used  the  term 
mnfaza,  which  is  an  Arabic  word  signifying  a  wilderness.*  Persians 
too,  generally  speaking,  employed  the  same  term,  which  was,  however, 
in  time  replaced  by  that  of  Kavir,  or  Knfa,  as  it  is  pronounced  in 
Southern  Persia.  The  etymology  of  Katir  is  uncertain,  but  it  signi&es 
a  salt  desert.  Until  quite  recently,  this  word  apjieared  on  all  Persian 
maps  as  the  designation  for  the  great  waste  which  occuj)ieB  the  heart  of 
Persia.  To-day,  however,  Kavir  in  its  turn  has  Iteen  replaced  by  the 
word  Lut  as  the  one  general  expression,  Kavir  being  reserved  for  such 
portions  of  the  desert  as  are  salty.  In  the  north  huge  expanses  are 
known  by  this  term,  and  also  separate  tracts,  as,  for  instance,  the  wide 
strip  which  runs  from  the  south  of  the  basin  of  the  Zenda  Rud  past 
Sirjan,  in  the  Kerman  province,  and  which  has  already  been  referred 
to  above;  in  fact,  all  over  Persia  these  lavirs  are  numerous. 

The  origin  of  the  word  Lut  is  interesting,  and  deserves  our  close 
studj’.  In  various  parts  of  the  desolating  area  guides  tell  the  traveller 
of  ancient  cities  which  were  destroyed  by  the  Almighty  with  lire  from 
heaven.  Upon  inspection,  it  is  evident  that  these  so-called  “cities” 
are  but  bluffs  worn  and  fretted  by  the  action  of  the  fierce  winds  and 
rain  until  they — 

“  Formed  turret,  dome,  and  battlement, 

Or  seemeil  fuiitiiHtieolly  w‘t, 

Willi  enpola  or  minaret.”  t 

Here,  in  my  opinion,  the  origin  of  the  word  is  to  lie  sought,  and  surely 
no  more  fitting  name  than  that  of  Litf,l  as  Abraham’s  nephew  is  termed 
in  the  east,  could  possibly  be  connected  with  a  waste  which  extends 
so  far  and  is  so  terrible  that  its  blighting  influence  se|Mtrates  provinces 
more  effectually  than  a  stormy  sea  or  .any  range  of  mountains.  It  is 
only  fair  to  state  that  some  Persians  derive  the  word  from  L?<t,  which 
signifies  “naked;”  but  the  above  is,  I  think,  the  true  derivation. 
Before  arriving  at  the  conviction  that  I  was  correct  in  what  I  have 
stated  above,  I  not  only  questioned  many  Persians  likely  to  know,  but 
I  also  consulted  various  modern  Persian  works  on  geography.  In  the 

*  Niimr-i-KhiiHin,  wlio,  in  a.h.  1 1 1  (10.52),  travelled  from  Nain  to  Talas,  refers  to 
the  desert  ns  the  Biijalmti,  or  “  ^V!lterle^8  l.iind.” 

t  “'I'lie  I.ady  of  the  Lake.” 

t  I  would  add  that  the  story  of  Lot  is  well  known  to  Mohammedans  from  the  Koran, 
and  that,  ns  may  lie  sii|i|iosed.  their  laiiKiiage  has  lieen  profoundly  atlected  by  it.  “  In 
the  year  of  Noah  ”  is  also  an  expression  taken  from  the  Koran,  whirh  is  in  eomnion  use. 
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older  ones,  written  perhaps  twenty  years  ago,  the  word  Lut  never 
appears.  However,  in  an  atlas  published  some  seven  years  ago  the 
word  Lut  is  rightly  shown  as  the  one  general  name.  Its  spelling  is 
that  of  the  theory  rejected  hy  mo.  I  next  turned  to  Arabic  works, 
and  in  the  modern  Arabic  (reography,  known  as  the  Annulihhat-nl- 
Aznrhia,  or  the  “Fresh  Shoots,”  and  pnhlishe<l  in  190.3,  the  word  Lnl  is 
printed  so  as  to  corrolwrate  my  views.*  Geography  is  not  much  studie<l 
in  Persia,  and  philology  a  good  deal  less,  and  I  think  that  this  smme- 
what  olwcure  question  of  nomenclature  may  now  bo  considered  to  lie 
finally  settled. 

To  the  north-east  of  Yezd  the  Imt  is  narrower  than  at  any  other 
point,  and,  in  consequence,  a  caravan  route  has  from  the  earliest  times 
undoubtedly  crossed  the  desert  in  this  section.  The  north-west  trend 
of  the  ranges  of  Persia  is  its  best  known  orographioal  feature,  and  as 
our  direction  lay  north-east,  we  regularly  crossed  range  after  range  at 
right  angles,  each  range  decreasing  in  height  as  we  neared  Tabas.  At 
distances  sometimes  exceeding  40  miles  are  roluil,  or  fortitiod  villages, 
where  scanty  supplies  can  lie  purchased  at  high  rates.  Petween  them 
there  is  an  occasional  ab-amhdr,  or  water-tank,  which  is  probably  full 
in  the  spring  and  empty  in  the  autumn.  The  monotony  of  those  sterile 
ranges,  the  drainage  of  which  runs  south-east  to  bo  lost  in  the  TiUt,  is 
more  than  trying  ;  but  yet  many  of  the  villages  along  the  route  are 
flourishing,  as  their  inhabitants  {sissess  a  monopoly  of  supplies. 

Four  sowars  ami  a  hocpital  assistant  had  been  despatched  from 
Turbat-i-Heideri  to  replace  our  Sikhs,  from  whom  wo  parteil  with  great 
and — 1  lielieve — mutual  regret  at  Yezd.  To  give  an  idea  of  what  the 
Lut  actually  is,  I  propose  to  describe  a  typical  march,  and  have  selected 
that  from  Kharana  to  S.ighand,  a  distance  of  37  miles.  Kharnna,  1 
would  mention  incidentally,  is  the  Kha/ana  of  Ibn  Khurdadbih,  the 
earliest  of  the  Arab  geographers,  who  wrote  in  the  third  (ninth ) 
century. 

We  starteil  ofl',  as  usual,  almut  an  hour  Imfore  dawn,  or,  in  other 
words,  as  soon  as  it  was  safe  for  the  carriage  to  move.  A  caravan 
of  pilgrims,  bound  for  Meshed,  was  .also  afoot,  and  it  was  most  in¬ 
teresting  to  w.atoh  the  motley  procession.  Men  of  {position  rode 
horses,  their  wives  lieing  packed  into  Inji'ini,  which  are  two  square 
crates  slung  acrass  a  mule.  The  pi^ir  rode  donkeys  or  walked,  ami 
every  now  and  then  a  jirayer  would  be  started  and  repeatetl  with 
genuine  fervour  by  all  present.  A  few  sleek  uiulliix  were  particularly 
assiduous  in  reading  ]irayers,  mainly  to  ladies,  as  the  caravan  moved 
along  in  picturesque  confusion;  but  there  were  no  signs  of  anyone 


*  liOt.  the  ni'|)lie\v  of  .MirnlifUTi.  in  written  Tlie  won!  Hiimiljiup:  “nakeil"  is 
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being  on  the  alert,  ami,  as  the  event  proved,  their  reniissnottH  wtu> 
severely  punished.  Kharuua  is  picturesquely  situated,  and  has  a 
curious  aiiueduct.  It  is  surrounded  hy  much  hrokeii  ground,  which, 
although  pleasing  to  the  eye,  was  very  trying  for  the  carriage,  the 
wheels  of  which  were  lushed  together,  while  villagers  were  engaged 
to  BUpport’it  on  each  side.  With  much  difficulty  it  ultimately  slid  down 
uuhroken  into  a  stony  but  wide  river-bed,  where  our  guides  informed  us 
that  there  were  no  further  obstacles  ahead,  and  wo  paid  them  off.  Four 
niilcs  from  Kharana  we  passed  a  round  watch-tower,  inhabited  by  a 
single  family,  with  a  tiny  strip  of  cultivated  laud,  and,  quitting  the 
watercourse  3  miles  lower  down,  we  skirted  a  huge  gravel  slope,  which 
stretched  for  many  miles  up  to  a  low  range  of  hills  and  was  typical  of 
the  Lilt,  being  absolutely  naked,  sun-scorched,  and  desolate.  At  18  miles 
we  crossed  the  level  salty  valley  bottom,  which  is  also  typical,  and 
began  to  rise  steadily,  the  ruined  caravanserai  of  Kizab  being  visible  in 
the  distance.  Approaching  it,  at  some  ‘J4  miles,  we  found  it  to  be 
situated  close  to  a  rough  defile,  by  which  the  road  from  Naiu  joins  that 
from  Yezd.  Kizab  is  sinister  Itoth  in  appearance  and  in  fact,  and  only 
a  year  previously  my  cousin,  Mr.  Herbert  Sykes,  had  had  his  advance 
camp  attacked  at  this  s^iot.  I  took  all  possible  precautions;  but  as  it 
was  out  of  the  question  for  the  carriage  with  my  son,  who  was  less  than 
two  years  old,  to  keep  with  the  mules,  we  were  obliged  to  split  up 
the  party,  and  consequently  sull'ered  much  anxiety.  The  four  willing 
carriage  horses  and  our  own  riding-horses  required  rest  and  a  feed  after 
travelling  so  many  miles  across  the  stony  waste,  and  w'e  consequently 
halted  at  Kizab  for  some  hours  with  a  sowar  on  guard,  until  our  mules 
overlook  the  carriage.  We  then  allowed  them  an  hour's  start,  and  pro- 
cceilcd  on  our  journey,  accompauieil  by  a  second  caravan  of  pilgrims 
which  wo  had  overtaken  at  Kizab.  The  coachman  from  his  high  st;at 
Bilid  that  he  saw  men  watching  us  from  the  gorge,  and  the  event 
proved  that  he  was  right,  for  two  hours  after  our  departure  a  gang  of 
some  twenty  robbers  swooped  down  on  Kizab  and  ciipturcil  the  caravan 
with  the  pious  ladies  and  the  sleek  mullan,  Kvery  one  was  bound  and 
carefully  searched,  and,  after  l»eing  relieved  of  most  of  their  clothes  and 
all  their  valuables,  the  disconsolate  pilgiinis  were  released. 


1  To  be  i'oiitintuil.) 
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Eai’Eoition  in  II.M.S.  “{Skalauk,"  Comm.  15.  T.  S<»mki:vii.i.ic,  I'JOS.* 

By  J.  STANLEY  QARDINER,  M.A.,  Fellow  of  OonviUe  and  Caiua  CoUece, 
and  Demonstrator  of  Animal  Morphology  in  the  University  of  Cambridge. 

We  may  at  tliia  {mint,  liefnre  iiruceediii};  to  tbu  SeychuilcB,  uoubider 
some  of  tlio  beariugu  of  our  uruisu  on  tUo  foraiatiou  of  coral  rocfa. 

1.  Starting  with  thu  laud,  wo  aru  met  everywhere  with  evidences 
of  a  change  of  level  having  Iteeu  largely  rcH|K>usilde  fur  its  formation. 
This  ia  true  alao  of  the  gruuim  of  atolU  in  the  I’acitic,  and  acems  to  he 
a  regular  idtcnumenou  in  the  ludo-l*ucitic.  At  the  same  time,  we  have 
im^ubitable  evidence  of  certain  islets  on  coral  reefs  having  been  formed 
by  the  piling  up  of  reef  material.  The  change  reijuired  varies  from 
10  to  about  25  feet,  and,  while  admitting  that  in  places  such  a  change 
of  level  could  be  accounted  for  by  the  attraction  of  thu  surrounding 
continents  on  the  water,  we  consider  that  it  must  rather  be  explained 
by  some  general  phenomenon.  This  must  l>o  left  to  other  investigators, 
but  we  draw  attention  to  the  matter  as  one  worthy  of  study. | 

2.  Thu  lagoon  of  every  atoll  we  visiterl  seemed  to  bo  increasing 
in  si^u.  Sir  John  Murray,  in  an  unpublisheil  comparison  that  he  made 
of  thu  charts  of  1807  and  1885  of  Diego  (Jarcia,  which  he  has  favouieil 
us  with,  points  out  that  in  thu  part  recharted  the  lagrsjn  would  ap|)car 
to  have  increased  about  2  s<|uaru  miles  in  si/.e.  Without  discussing 

■  this  result  in  any  way,  1  may  merely  note  that  we  found  the  whole 
lagoon  shore  of  Diego  (.iarcia  to  be  fringed  with  low  cliffs,  or  with 
fallen  and  undermined  coconut  and  other  trees.  In  Salomon  there 
were  indications  of  laud  having  extended  out  to  the  edge  of  the  present 
lagixru  reef,  and  in  St.  .Joseph  the  increase  was  no  less  clear.  Else¬ 
where  the  evidence  all  pointed  in  thu  same  direction,  and  a  rule  seems 
to  be  established  for  thu  whole  region. 

:i.  The  fringing  Hat  around  the  seaward  sides  of  the  islands  would 
appear  generally  to  have  been  formed  by  an  outgrowth  and  ujigrowth 
of  corals  and  nulliiiorus,  and  to  be  everywhere  growing  outwards;  olT 
St.  Pierre  and  Eagle  it  was,  however,  furme<l  by  the  cutting  down  of 
the  present  islands.  Above  5  fathoms  it  is  being  built  mainly  by 
nulli[*ures;  l»ut  below,  down  to  30  fathoms,  of  reef  corals,  which  are 
lieiug  simply  cemented  by  these  algie. 

•  KcaJ  at  the  Uuyul  OuogRi|ihiciil  ^x-iety,  .June  1 1,  IIMKI.  Miiji,  p.  4‘Jt.  Ouiitiiiiutl 
from  p.  :>3'J. 

t  If  we  8iipiM>8(!  the  sciuth  {Milar  re;;ionii  to  have  lioen  fr.'O  from  ice  in  recent  times, 
and  to  be  now  coverr?d  with  10‘J  feet  of  ice  (or  KK)  feet  of  water),  we  find  that,  siip- 
IKwin;;  no  change  to  have  taken  place  lueHnlimo  in  thu  topigraphy  of  the  world,  ab nit 
.‘i  feet  of  water  would  have  l«een  withdrawn  from  every  part  of  the  ocean,  reducing  it 
by  the  same  amount  in  height 
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■J.  'I'ho  Htcep,  wLicIi  wuh  fuiiiHl  ruuiid  overy  ruc*f  uud  hunk  huvu  tu 
tho  suutli  of  Lii'UHt  Suya  do  Malha,  !»  )>uilt  up  )>y  iiiabKOH  of  curul  rock 
from  tho  roof  above,  ita  aii};Io  roprcKuutiii^  that  at  which  auch  iiiatcrial 
cumva  to  rest  in  aoa-wator.  It  ia  boiiig  consolidated  to  aouio  dogruo 
by  fragments  of  coral  and  shell,  and  by  forainiuiferal  sand,  as  well 
as  by  sfKtnges,  polytrema,  and  polyzoa.  'I'hc  outer  slope  iKjyond  this 
de])eHds  very  largely  on  the  contour  of  the  original  mound  on  which 
the  reef  or  bank  was  built  up,  but  is  also  greatly  affected  by  the  tailing 
off  of  tho  deiK>Hit  forming  the  steep. 

6.  The  formation  of  a  reef  depends  on  the  interrelations  of  a  large 
series  of  conditions,  but  a  main  factor  is  the  depth  down  to  which 
corals  and  nulli{)ores  can  live  and  flourish.  A  series  of  over  a  hundred 
(Iretlgings  on  the  submerged  banks  near  the  iSeychelles,  made  partially 
to  settle  this  point,  gives  the  limit  for  reef  corals  at  36  fathoms,  and 
for  nullipores  at  05  fathoms  ;  but  it  should  be  noted  that  these  forms 
can  grow  with  extraordinary  luxuriance  at  118  and  50  fathoms. 

0.  Non-calcareous  murine  plants  may  be  generally  neglected  in  so 
far  as  they  affect  coral  reefs,  but  on  all  the  banks  of  the  Seychelles  and 
Fanpihar  series  they  w'ere  extraordinarily  abundant.  Marino  algte 
would  seem,  indeed,  to  cover  large  areas  of  their  surfaces  down  to  about 
60  fathoms,  and  would,  of  course,  bindi  together  mud  and  sand  and 
prevent  deepening.  The  presence  of  broad  reef  flats,  as  to  tho  east 
of  Coetivy,  in  no  way  hollowed  out  inside,  and  the  smallness  of  the 
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lagoons,  as  at  Far(|uhar,  are  largely  to  be  ascribml  to  the  biutling 
together  of  the  sand  and  ooral  by  the  roots  of  two  or  three  s|)eoiis  of 
Zostera. 

Lastly,  it  may  not  be  out  of  place  if  we  add  a  few  words  about  the 
[Seychelles.  They  comprise  two  coral  islands  and  seventeen  granite 
islands,  of  upwards  of  150  stiuare  miles  in  size,  situated  on  a  bank 
about  dUO  miles  long  by  100  broad,  {wrhaps  12,000  st^uare  miles.  The 
two  coral  islands  lie  to  the  north-west  of  the  bank,  where  alone  them  is 
a  trace  of  a  barrier  commencing  to  grow  up.  The  granite  islands  all 
rest  on  the  centre  of  the  bank,  and  such  shoals  as  occur  near  them  are 
not,  BO  far  as  we  could  ascertain,  of  coral  origiu.  Immediately  around 
the  granite  islands  are  here  and  there  fringing  reefs, especially  in  bays; 
but  these,  if  of  any  great  size,  have  in  every  place  that  we  saw  around 
Traslin,  La  Digue,  and  Mahe  granite  islets,  or  masses,  to  give  them,  as 
it  were,  support  and  to  show  their  foundations.  Nullipores  practically 
do  not  enter  into  their  comjKwition,  and  such  coral  masses  as  grow  are 
of  comparatively  small  size.  Indeed,  most  owe  their  origin  to  the 
piling  up  of  calcareous  and  siliceous  sand  in  bays,  or  to  the  cutting 
down  and  removal  of  the  granite  above  the  sea-level.  Yet  the  absence 
of  nullipores  is  the  important  ])oint,  nothing  else  really  l>eing  wanting 
for  the  formation  of  true  coral  flats.  In  no  case  do  these  calcareous 
plants  grow  well  in  lagoons  or  enclosed  waters,  and  their  absence  froui 
the  centre  of  the  Seychelles  bank — they  grow  well  on  the  edges  — is 
presumably  duo  to  the  churning  up  of  the  water  and  to  the  removal 


^oonu:s  va  siim^  island,  cauoauos  cauajos. 
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from  it  of  all  carbonic  acid  gas  by  seaweeds,  etc.,  before  it  reaches  the 
islands. 

The  granite  throughout  the  Seychelles  is  very  uniform  in  its  com¬ 
position,  but  it  exhibits  here  and  there  dykes  of  finer  grain,  down  which 
the  streams  have  cut  their  courses.  Exposed  mountain  faces,  and  even 
quite  isolated  rocks,  are  deeply  scored  by  the  rain,  which  averages  at 
least  120  inches  a  year.  There  is  a  marked  tendency  to  form  precipices, 
at  the  foot  of  which  accumulate  rectangular  masses  of  granite,  the 
splitting  up  of  this  rock  being  horizontal  in  the  first  instance.  The 
tendency  of  all  granites  is,  of  course,  to  form  massive  domed  hills  or 
bosses.  But  the  hills  in  the  Seychelles  are  so  deeply  furrowed  and  cut 
up  into  sharp  ridges  that  they  bear  striking  testimony  to  the  long 
period  during  which  atmospheric  agencies  have  been  at  work.  The 
result,  no  doubt,  has  been  mainly  brought  about  by  the  weather,  but  to 
some  degree  marine  erosion  by  the  coast  may  have  played  a  part. 
Around  I’raslin  Mr.  Foster  Cooper  found  in  five  places  masses  of  coral 
attached  to  granite  rocks  at  various  heights  up  to  30  feet  above  the  sea, 
and  to  the  south  of  Mahe  there  are  also  evidences  of  a  similar  change 
of  level.  Even  then  the  sea  could  not  have  produced  much  effect,  since 
generally  the  precipitous  slopes  of  the  hills  arise  at  a  much  higher 
level  and  some  way  back  from  the  shore.  The  island  of  3Iabc  is  the 
most  characteristic,  in  that  it  slopes  along  its  eastern  (or  windward ) 
face  up  from  the  beach  to  a  line  of  precipices,  arising  at  100  to  2.‘»0  feet 
No.  V. — Novembku,  1906.]  2  i 
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above  the  sea,  situated  a  quarter  to  half  a  mile  behind  the  shore,  and 
cut  only  where  mountain  streams  descend.  Its  western  face  is  similar, 
but  the  slope  is  more  gradual  everywhere,  and  the  precipices  are  less 
marked.  Even  at  first  wo  were  struck  by  the  resemblance  of  the 
eastern  line  to  the  cliffs  of  parts  of  the  Devon  and  Irish  coasts,  and 
near  Mamelle  stream  we  saw  what  appeared  to  be  traces  of  marine 
erosion.  Unfortunately,  there  was  no  elevated  deposit,  but  this  is 
scarcely  surprising  when  we  consider  the  rainfall,  and  notice  the 
deeply  scored  granite  masses  near  the  coast.  However,  the  lino  of 
cliffs  so  remarkably  resembles  a  coast-line  that  we  are  still  inclined  to 
believe  that  it  was  so  formed,  and  that  there  has  been  a  comparatively 
recent  elevation  of  upwards  of  200  feet. 

At  this  point  we  cannot  avoid  some  consideration  of  the  terrestrial 
fauna  and  flora  of  the  Seychelles  (which  are  extraordinarily  rich  in 
endemic  species  and  genera)  in  reference  to  its  possible  connections  in 
the  past  with  other  lands.  It  is  a  truism  to  remark  that  the  fauna  is 
largely  a  function  of  the  flora,  since  it  is  in  the  last  instance  entirely 
dependent  upon  it ;  the  two,  therefore,  should  be  considered  together. 
As  a  general  rule  we  are  inclined,  in  the  first  place,  to  suggest  that  not 
only  the  presence,  but  also  the  absence,  of  each  form  of  life  is  of  import¬ 
ance  for  our  purpose  in  any  lands  we  are  investigating.  We  should 
prepare  a  list  of  the  organisms  of  the  areas,  showing  l)Oth  the  species 
and  genera  common  to  each  pair  of  districts,  and  the  proportion  they 
bear  to  their  respective  faunas  and  floras.  We  should  probably  by  this 
means  be  enabled  to  establish  which  is  the  parent  area,  if  there  be  one. 
Next  we  inquire  how  many,  or  what  proportion,  of  the  common  forms 
might  reasonably  have  passed  from  the  parent  to  the  daughter  by  exist¬ 
ing  means — in  the  present  case  to  the  Seychelles  from  Madagascar — by 
aerial  or  marine  transport.  Our  opinion  is  that  such  means  are  much 
underrated,  especially  in  the  Indian  ocean,  as  we  found  driftwood  on 
nearly  every  island  we  visited,  large  trees,  squared  timbers,  and  quanti¬ 
ties  of  bamboos,  the  latter  only  found  by  us  growing  on  Mauritius  and 
the  Seychelles. 

A  prima  facie  connection  being  established  between  any  two  lands, 
we'examine  one  by  one  the  origin  of  the  forms'not  the  same,  to  ascertain 
why  each  organism  or  group  is  not  found  in  each  locality.  Here  it 
will  be  necessary  to  consider  the  geological  ages  of  the  different  groups 
of  organisms.  This,  from  the  forms  common  to  the  two  lands,  will 
enable  us  to  trace  to  some  degree  the  date  of  any  connection,  and  allow 
some  reconstruction  of  their  life  at  that  period.  Lastly,  but  of  perhaps 
greater  importance,  we  have  to  investigate  the  special  geographical 
problems  involved.  We  most  ascertain  whether  each  area  has  similar 
environments,  and  to  some  degree  we  must  especially  compare  the 
organisms  of  such.  We  also  require  to  examine  the  top<^aphical  changes 
of  our  daughter  area  in  the  past,  so  far  as  we  know  them,  in  connection 
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or  increase  or  decrease  in 
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rainfall,  and  that  these  may  induce  a  profound  change  in  the  vegetation, 
with  necessarily  almost  as  great  a  change  in  the  fauna. 

Could  the  organic  life  of  the  Seychelles,  granting  its  special 
relationship  to  that  of  Madagascar,  have  been  derived  from  the  latter 
locality  by  existing  means  of  transport  ?  To  answer  this  we  require 
to  briefly  consider  its  fauna  and  flora.  As  there  are  no  mammaU 
(except  rats  and  bats)  in  the  Seychelles,  any  connection  could  only 
have  existed  before  Madagascar  was  peopled  with  mammals.  There 
is  one  freshwater  chelonian  (^Stirnothoerus  sinuatus),  a  form  which  might 
well  have  been  brought  by  man  from  East  Africa,  and  a  limited 
number  of  lizards  and  snakes,  all  of  which  might  have  come  by  sea.* 
Three  ccecilians,  primitive  Itnasts  probably  going  back  to  the  early 
Secondary  period,  are  more  difficult  to  explain,  as  well  as  a  mountain- 
loving  frog.  The  other  two  batrachians  and  the  two  flsh  do  not  give 
much  evidence  compared  with  the  large  number  of  each  in  Mada¬ 
gascar,  while  the  existence  of  only  about  twenty-six  species  of  land 
shells  (some  of  which  certainly  attained  their  specific  characters  in 
the  islands)  is  surprising  on  the  assumption  that  the  localities  were 
ever  connected.  Tracheate  arthropods  are  of  no  assistance,  and  there 
are  only  three  freshwater  crustaceans,  very  few  earthworms,  one 
rianarian,  and  a  Nemertean,  which  jirobably  became  adapted  to  a 
terrestrial  existence  within  the  group  itself. 

If  the  Seychelles  is  indeed  the  remains  of  a  large  land  at  one  time 
connected  with  Madagascar,  we  would  inquire  how  its  fauna  could 
have  become  so  restricted.  In  the  absence  from  competition  with  new 
forms  from  large  land  areas,  its  islands  should  certainly  have  some 
animals  retaining  primitive  characteristics  beyond  the  ccecilians. 
Seeing  the  resemblances  of  the  two  faunas,  we  should  have  to  sup¬ 
pose,  taking  the  latest  possible  date  antecedent  to  the  pangolin  and 
lemurs  having  reached  Madagascar,  that  a  large  number  of  genera 
have  remained  the  same  since  the  early  Tertiary  period  in  both 
localities,  or,  as  an  alternative,  that  there  has  been  parallel  evolution. 
If  we  allow  the  latter,  we  must  further  grant  that  the  same  environ¬ 
ment  may  have  called  out,  in  course  of  time,  the  same  characters  in 
forms  once  perchance  widely  separated. 

When  we  examined  the  flora  of  the  Seychelles,  it  was  at  once 
obvious  that  its  species  must  be  divided  into  two  classes,  i.e.  those 
which  affect  a  subsoil  mainly  composed  of  limestone,  and  those  which 
affect  the  siliceous  grounds.  A  considerable  number  of  each  kind  of 
plant  will  live  on  areas  intermediate  in  their  subsoils,  but  not  5  per 
cent,  of  each  really  encroach  on  to  the  other’s  land.  Now,  the  lime- 

♦  There  is  the  analogous  case  of  a  tortoise  in  Diego  Garcia,  almost  certainly  intro¬ 
duced  by  the  negroes.  A  crocodile  esisted  in  the  Seychelles,  certainly  less  than  a 
century  ago,  and  its  remains  have  been  found  sub-fossil;  a  crocodile  may  be  semi- 
marine. 


ST,  JOSKPH  ATOLL,  AMIUASTK  GUOUP.  LAGOON  SHORE,  SHOWING  REMAINS  OF  FIVE 
BEACHES  LEFT  ON  THE  FLAT  AS  THE  ISLAND  WAS  WASHED  AWAY. 

stone,  or  calciphilous,  plants  are  precisely  the  same  as  we  found  in  the 
Chagos,  in  the  Amiran  tee,  in  Coetivy,  and  in  Farquhar,  any  former 
land  connections  of  which  are  out  of  the  question.  Of  course  the  areas 
suitable  for  such  plants  in  the  Seychelles  are  not  large,  but  the  point 
is  a  most  important  one.  It  is,  of  course,  possible  to  regard  the  cal¬ 
careous  land  as  of  quite  recent  formation ;  but  even  then  we  should 
expect  to  find  some  calciphilous  plants  evolved  from  the  siliciphilous, 
whereas  the  two  floras  are  sharply  distinct.  The  question  at  once 
arises  as  to  whether  the  siliciphilous  plants  could  not  also  have  been 
carried  over  an  intervening  ocean  in  the  first  instance.  The  palms 
and  many  of  the  large  trees  are  peculiar  species  and  genera,  but 
supposing  that  they  have  always  had  seeds  more  or  less  similar  to 
what  they  at  present  possess,  they  could  certainly  have  been  ocean- 
borne  ;  the  lower  plants,  too,  with  their  spores,  could  just  as  assuredly 
have  been  carried  by  the  wind.  The  flora,  indeed,  obviously  requires 
a  closer  examination  and  analysis  than  it  has  as  yet  been  afibrded.* 

We  are  now  left,  both  from  the  fauna  and  the  flora,  with  the  most 
meagre  evidence  of  any  former  land  connection  of  the  Seychelles  with 
Madagascar,  and  we  have  only,  in  conclusion,  to  consider  it  in  reference 

•  It  is  interesting  to  note  that  the  flats,  wherever  they  exist  around  the  Sejchclles 
islands,  arc  covered  with  green  algae  of  species  never  found  by  us  elsewhere  during 
the  cruise. 
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to  the  geography  of  the  two  localities.  We  would  at  once  emphasize  ver 
the  fact  of  the  existence  of  an  Indo-Madagascar  continent,  and  also  that  nni 

our  two  localities  are  formed  of  the  same,  or  closely  related,  granites,  wh: 

a  class  lof  rock  associated  with  continental  areas.  We  observe  that  i  stil 

there  is  no  sign  of  any  marine  action  over  four-fifths  of  the  present  s  fon 

land  of  the  Seychelles  islands,  and  that  there  is  evidence  that  atmo-  [ 

spheric  agencies  have  been  acting  upon  the  rocks  and  hills  for  a  long  1  pro 

period  of  time.  Supposing  that  the  Seychelles  were  connected  to 
Madagascar  in  the  late  Secondary  period  (when  the  coecilians  and  f  con 
perhaps  other  animals  and  plants  came  in),  and  that  the  island  when  hul 
first  cut  off  was  the  size  of  the  present  bank,  is  it  not  probable  that  | 
the  subsequent  changes  from  an  area  of  12,000  square  miles  to  one  |i  ^  < 
of  150  in  seventeen  isolated  islets  would  cause  the  extinction  of  nearly  [  rnl 

all  the  fanna  and  most  of  the  flora?  Judging  by  the  analogy  of  other  [  Nit 

islands,  the  central  part,  where  the  present  islets  would  have  been  :  wii 

situated,  must  have  been  a  moderately  dry  savannah  country,  whereas  [  roa 

it  is  now  a  regular  tropical  moist  district.  In  the  process  of  reduction  I 
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very  many,  if  not  most,  of  the  plants  would  have  disappeared.  Vast 
numbers  of  insects  would  have  died  out,  together  with  all  animals 
which  fed  on  them.  Finally,  the  destruction  of  most  of  those  which 
still  managed  to  survive  would  have  been  wrought  by  more  efficient 
forms  arriving  from  over  the  sea,  or  evolving  out  of  the  same,  this 
new  set  that  which  now  certainly  dominates  the  fauna,  and  very 
probably  the  flora  as  well.* 

We  may  add  one  word  in  conclusion  as  to  the  importance  to  this 
country  of  the  Seychelles.  Commercially  it  is  at  present  depressed, 
but  it  was  for  many  years  the  leading  vanilla-producing  country  of  the 
world.  That  industry'  was  largely  destroyed  by  the  discovery  of 
a  chemical  substitute,  but  the  islands  will  again  flourish  under  Para 
rubber  and  coconuts — and  when  English  law  replaces  the  Code 
Napoleon.  The  inner  harbour  at  Port  Victoria,  Mahe,  is  a  good  one, 
with  deep  water  close  to  the  pier,  and  there  is  a  large  protected  outer 
roadstead  with  sufficient  water  for  the  deepest-draught  ships. 

Situated  almost  equidistant  from  the  track  around  Madagascar  and 
from  the  exit  of  the  Ked  sea,  and  also  lying  outside  the  hurricane  zone, 
with  an  equitable  'climate,  with  high  lands  close  to  the  sea,  and  with 
no  tropical  fevers  or  diseases,  the  Seychelles  would  form  an  ideal 
centre  and  sanatorium  for  an  Indian  ocean  squadron.  With  it  as  a 
base,  with  fast  cruisers  possessed  of  wireless  telegraphy,  no  move¬ 
ment  of  an  enemy’s  fleet  in  any  direction  could  escape  notice  between 
Mauritius  and  Aden,  while  the  position  absolutely  dominates  East 
Africa  and  one  end  of  Madagascar  as  well.  Furthermore,  it  might  be 
a  valuable  coaling  station  between  the  Bed  sea  and  Australia,  and  was 
indeed,  as  was  also  Diego  Garcia  in  the  Chagos,  once  used  as  such.  Of 
course,  with  our  stations  at  Aden  and  at  the  Cape,  the  fSeychelles  may’ 
not  be  of  much  use  to  us,  but  our  supremacy  in  the  western  half  of  the 
Indian  ocean  would  be  seriously  affected  were  it  in  the  hands  of  a 
hostile  power. 

Lastly,  there  are  certain  forms  of  work  on  board  ship  which  in  the 
tropics  are  scarcely  suitable  for  white  men,  and  “  seedee  ”  boys  are 
commonly  employed.  Some  of  the  Indian  lascars  are  excellent;  but 
the  crew,  up  to  the  sarang  and  tindals  (boatswain  and  his  mates),  must 
be  of  one  nationality.  This  is  a  serious  drawback,  but  the  Seychelles 
negroes  answer  every  requirement  for  the  purpose.  Largely  the 
descendants  of  negro  slaves  from  captured  dhows,  they  are  thoroughly 
loyal  to  the  English.  Beared  of  mixed  negro  bloods,  in  un  excellent 
climate  and  accustomed  to  the  sea  from  childhood,  they  are  of  grand 

•  I  would  like  here  to  express  my  gratitude  to  my  friend  and  teacher.  Dr.  Gadow, 
for  discussing  with  me  the  questions  relating  to  the  distribution  of  the  land  animals 
and  plants.  I  have  received  many  valuable  suggestions  and  much  useful  information 
from  him,  but  I  alone  must  be  held  responsible  for  the  opiuious  expressed  in  this 
paper. 
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phyuique,  and  remarkably  free  from  disease.  Christians  in  religion, 
with  no  trace  of  their  own  cults,  cheerful,  laughing,  and  happy  in 
their  dispositions,  their  highest  ideals  the  British  bluejackets,  con- 


Ad 

Ce; 

Ca 


wl 

pel 

of 

loj 

to 

asi 

tbi 

foi 

tb 

tb 

tb 


Gi 

ex 

M; 

wt 

bj 

M 

m 

th 

wi 

th 

H 

h( 

of 

an 

m 

d( 

in 

w 

th 

ei 

ei 

tc 

V( 

e: 


side'rably  more  intelligent  than  the  Africans,  and  absolutely  fearless, 
we  venture  to  think  that  they  may,  if  encouraged,  form  a  race  of 
hardy  navigators  of  immense  value  to  the  British  dominion  in  the 
Indian  ocean. 
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n,  In  conclusion,  we  would  desire  to  express  our  indebtedness  to  the 

in  Admiralty  for  allowing  H.M.S.  Scalark  to  undertake  this  cruise  from 

n-  Ceylon  to  Seychelles;  to  the  late  Admiral  Sir  William  Wharton, and  to 

i  Captain  (now  Kear-Admiral)  Arthur  M.  Field,  hydrographers  (under 
whoso  orders  the  cruise  was  arranged),  for  their  most  willing  aid  and 
pergc<nal  interest ;  to  Commander  Boyle  T.  Somerville  and  the  officers 
of  H.M.S.  Sealark,  who  carried  out  most  of  the  topographical,  meteoro¬ 
logical,  and  oceanographical  work  ;  to  Mr.  C.  Forster  Cooper,  naturalist ; 
to  Mr.  T.  Bainhrigge  Fletcher,  paymaster,  and  Surgeon  Simpson,  who 
assisted  respectively  in  the  land  zoology  and  botany ;  and  especially  to 
^  the  lioyal  Society,  to  Air.  Adam  Sedgwick,  to  the  late  Dr.  W.  T.  Blan- 
■  ford,  to  Sir  John  Alurraj’,  to  Prof.  Herdman,  and  to  many  friends  for 

1  their  assistance  and  advice.  The  expedition  was  largely  financed  by 

the  managers  of  the  Percy’  Sladen  Memorial  Fund,  by  the  managers  of 
L  the  Balfour  Fund,  and  by  the  British  Association. 

1  _ 

Ir>efore  the  paiier,  the  President  :  I  have  now  to  introduce  to  you  Air.  Stsmley 
Gardiner,  one  of  our  most  thoughtful  and  experienced  biologists,  who  gave  us  an 
excellent  paper  in  January,  1902,  on  the  subject  of  his  explorations  in  and  about  the 
Maidive  islands.  Prior  to  that,  as  far  back  as  ten  years  ago,  Mr.  Stanley  Gardiner 
was  biologist  of  the  well-known  expedition  of  H.M.S.  rtuyuiu,  then  commanded 
^  by  the  present  Hydrographer,  Admiral  Field,  who  is  here  to-night.  Recently 

^  Mr.  Gardiner  has  devoted  himself  to  the  subject  of  the  Indian  ocean,  and  after 

much  preparation,  he  spent  a  great  part  of  1905  examining  the  geography  and 
the  biology  of  its  islands.  This  work,  which  he  is  about  to  describe  to  us  to-night, 
was  very  successful,  thanks  in  the  first  place  to  the  Admiralty,  who  (moved  by 
the  Royal  Society)  were  good  enough  to  allow  Mr.  Gardiner  to  voyage  about  in 
H.AI.S.  Stulark,  then  employed  in  hydrographical  work  in  the  Indian  ocean.  1 
hoi«  that  Admiral  Field  will,  later  on,  speak  about  that  point.  A  large  portion 
of  the  money  needed  for  the  expedition  was  found  by  Air.  Gardiner  himself; 
j  another  large  portion  of  it  was  found  by  the  Percy  Sladen  Fund,  about  which  I 
may  say  a  few  words,  for  although  I  think  memorials  have  been  somewhat  over¬ 
done  of  late  years,  some  are  most  useful.  The  Percy  Sladen  Alemorial  was 
initiated  by  Airs.  Percy  Sladen  in  the  memory  of  her  husband,  who,  as  you  know, 
was  a  distinguished  zoologist.  The  amount  collected  was  about  £20,000,  and,  as 
through  its  help  excellent  work  such  as  that  done  by  Mr.  Stanley  Gardiner  is 
enabled  to  be  carried  out,  we  must,  I  think,  agree  that  the  fund  has  justified  its 
existence.  I  will  now  call  upon  Air.  Stanley  Gardiner  to  read  his  paper. 

After  the  pa|H:r,  the  President  :  I  will  ask  the  Hydrographer,  Admiral  Field, 
to  say  a  few  words. 

Admiral  Field  :  The  scientific  results  of  this  expedition  would,  I  think,  take 
very  much  longer  time  to  work  out  thoroughly  than  the  time  during  which  the 
expedition  lasted.  The  idea  of  the  expedition  was  originally  suggested  by 
Mr.  Stanley  Gardiner  to  the  Admiralty’  about  two  years  ago.  It  was  backed 
)s,  up  by  the  Royal  Society,  and  the  Admiralty  found  themselves  able,  I  am  glad 

of  to  say,  to  lend  a  ship.  Our  survey  vessels  are  so  few  in  number  that,  although 

the  Admiralty  have  every  desire  to  assist  scientific  research,  in  view  of  the 
incessant  demands  for  modern  surveys  for  the  benefit  of  practical  navigation,  it 
i  is  very  difficult  indeed  to  set  aside  a  ship  for  purely  scientific  purposes,  for  any 
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lengthened  period  at  any  rate.  The  original  programme  was  unavoidably  and 
considerably  curtailed,  I  am  sorry  to  say,  as  it  was  necessary  to  bring  it  within 
the  limits  of  the  time  for  which  the  Admiralty  could  give  the  ship ;  but  it  was 
possible  to  spare  the  Sealark  fur  six  months  when  she  was  unable  to  work  on  the 
coast  of  Ceylon.  The  Indian  ocean  has  been  very  little  traversed  by  our  survey 
ships  of  late  years,  and  in  comparison  with  the  north  and  south  Atlantic,  and  the 
south-west  Pacific  in  particular,  very  little  sounding  has  been  carried  out  there 
in  recent  years.  There  is  an  immense  deal  of  surveying  work  to  be  done  in  those 
waters,  both  in  the  Ghagos  archipelago,  Seychelles,  and  other  coral  banks  of  large 
extent,  besides  deep-sea  exploration.  From  a  purely  hydrographical  point  of 
view,  the  time  was  too  short  to  be  able  to  do  much  more  than  fix  the  astrono¬ 
mical  positions  of  certain  |K>ints  in  order  to  adjust  the  existing  surveys  and  to 
make  use  of  them  to  the  fullest  extent;  but  it  was  possible  to  combine  such 
surveying  work  with  the  scientific  researches  which  Mr.  Gardiner  desired  to  carry 
out,  which  will  bo  of  very  great  value.  Turning  to  a  few  points  in  the  lecture, 
the  lecturer  assumes  the  land  connection  between  India  and  Madagascar,  and 
suggests  the  action  of  tides  of  extraordinary  force  in  the  open  sea,  which  he 
supposes  to  have  extended  at  that  period  about  halfway  round  the  world  near  the 
equator,  and  that  these  tides  would  be  instrumental  in  the  disappearance  of  the 
land  as  it  then  existed.  That  assumption  would  involve  currents  of  enormous 
magnitude,  I  should  imagine — much  more  than  we  have  ever  been  able  to  trace 
in  the  present  day,  at  any  rate;  and  the  tides  would  have  to  have  been  very 
greatly  enhanced  in  those  days  to  produce  such  results.  But  Mr.  Gardiner  has 
rather  assumed  the  existence  of  these  very  deep  and  strong  currents,  and  I  do  not 
think  that  we  have  sufficient  evidence  yet  to  say  positively  that  they  do  exist 
at  a  very  great  depth  in  great  strength.  The  evidence  which  he  has  adduced, 
derived  from  the  trend  of  the  sounding-lines  and  dredges,  I  think  I  should  be 
inclined  to  investigate  a  little  more  closely  before  I  should  be  disposed  to  accept 
it  altogether;  and  we  have  no  positive  evidence.  We  have  not  put  a  current- 
meter  down  at  those  depths,  and  until  we  get  that  current-meter  down,  I  should 
be  inclined  to  suspend  judgment  on  the  point.  Upon  these  great  currents  depends 
very  much  the  argument  of  the  theory.  There  is,  however,  I  may  say,  one 
instance  that  I  know  of  supporting  the  view  of  deep  currents.  There  is  the  case 
of  breakers  having  been  reported  in  localities  which,  when  they  were  subsequently 
examined,  showed  no  sign  of  shallow  water;  depths  having  been  found  in  one 
instance  of  800  fathoms,  and  in  another  of  200  or  300  fathoms.  I  think  there 
was  no  doubt  about  breakers  having  been  seen,  and  I  should  be  inclined  to  ascribe 
them  to  tide  rips  caused  by  the  tidal  undulation  meeting  obstruction  in  the  ocean, 
and  setting  up  a  local  current  which  made  itself  apparent  at  the  surface.  So  there 
is  that  degree  of  evidence,  I  admit.  The  deep-sea  soundings  of  the  Sealark  have 
added  very  considerably  to  our  knowledge  of  the  topography  of  the  Indian  ocean ; 
but  the  area  to  be  investigated  is  so  great,  and  the  Indian  ocean  has  unavoidably 
been  so  much  neglected,  compared  with  other  parts,  that  any  attempt  to  draw 
contour-lines  must  still,  I  am  afraid,  be  an  effort  of  the  imagination.  Still,  it  must 
be  admitted  that  it  is  astonishing  what  can  be  done  in  the  way  of  drawing 
contour-lines  with  very  scanty  material,  as  shown  by  Sir  John  Murray’s  work, 
when  viewed  in  the  light  of  subsequent  soundings  which  have  been  obtained 
since  he  drew  his  contour-lines.  As  an  illustration  of  how  contour-lines  drawn 
on  insufficient  data  may  be  upset,  I  may  mention  a  coral  bank  of  34  fathoms, 
lying  midway  between  Mauritius  and  Cargados,  within  30  miles  of  one  of  the 
Sealark’s  soundings  of  nearly  2000  fathoms.  This  bank  was  accidentally  dis¬ 
covered  by  a  passing  steamer  a  few  months  after  the  Seamark  was  there ;  she  was 
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letting  her  sounding-wire  run  out  to  see  if  the  Thomson  machine  was  clear,  and 
so  discovered  this  bank.  It  was  unfortunate  that  both  of  the  Sealark's  deep-sea 
sounding  machines  became  disabled  before  the  end  of  the  cruise,  and  that  prevented 
exhaustive  searching  for  vigias.  These  vigias  are  often  very  troublesome  to 
disprove  owing  to  the  vague  reports  of  their  position.  Searching  for  them  is 
very  anxious  work  for  the  commanding  officer,  as  I  know  well  in  my  own  experi¬ 
ence.  Of  late  years,  from  our  knowledge  of  the  probable  slopes  of  submarine 
banks  at  different  depths,  it  is  possible  to  form  some  idea  of  the  limits  of  the 
safety  zone  surrounding  deep  soundings.  For  instance,  I  know  of  no  case  of  a 
dangerous  bank  existing  within  6  or  7  miles  of  a  2000-fathom  sounding,  and  one 
can  feel  tolerably  certain  that  there  is  no  danger  within  3  or  4  miles  of  1500 
fathoms;  but  a  danger  may  exist  within  2  miles  of  a  sounding  of  1000  fathoms. 
These  rough  practical  rules  I  have  found  of  great  service,  both  in  avoiding 
dangers  at  night  and  in  searching  for  them  in  the  daytime.  I  think  it  is  right 
to  point  out  that  there  is  some  danger  in  drawing  conclusions,  such  as  the  lecturer 
seems  to  suggest,  from  a  comparison  between  charts  of  sixty  or  seventy  years  ago 
and  those  of  the  present  day.  The  work  of  many  years  ago  was  carried  out,  of 
course  under  great  difficulties,  by  sailing  ships,  and  in  many  cases  is  nut  in  suffi¬ 
cient  detail  to  allow  deductions  of  the  kind  that  are  suggested  to  be  safely  drawn. 
The  limitations  of  time,  and  the  immense  area  that  had  to  be  covered,  and  was 
covered,  by  the  older  surveyors,  would  necessarily  preclude  details  unimportant 
to  navigation  being  accurately  charted.  And  I  think  that  there  is  considerable 
danger  with  people  who  are  not  acquainted  with  the  way  in  which  hydrographic 
surveys  are  carried  out,  that  they  may  be  inclined  to  think  the  work  more 
accurate  than  it  is.  In  former  days  it  was  not  possible  to  do  it  with  the  same 
degree  of  accuracy  as  it  is  in  these  later  days.  I  will  not  detain  the  meeting 
with  any  further  remarks,  but  before  sitting  down  I  should  just  like  to  thank 
Mr.  Gardiner  for  his  very  interesting  lecture. 

The  PuEsiDENT :  As  this  is  rather  a  sailors’  night,  I  would  ask  Captain  Creak 
to  say  a  few  words. 

Captain  Ckeak  :  I  am  afraid,  after  the  full  discussion  of  this  subject  to  which 
we  have  already  listened,  I  cannot  add  very  much,  llecognizing  the  connection 
between  geology  and  terrestrial  magnetism,  I  would  point  out  that  on  the  East 
Coast  of  Africa,  and  in  the  region  under  discussion,  where  the  magnetic  needle  had 
been  comparatively  restful  for  many  years  previous  to  1880,  there  has  since  been 
a  remarkable  outburst  of  magnetic  change,  continuing  to  the  present  time.  Whether 
that  has  any  connection  with  the  observed  rise  and  fall  of  the  land,  I  would  not 
yet  venture  to  say,  but  I  may  give  an  instance  in  point.  After  the  great  explosion 
of  Krakatoa  there  was  a  marked  change  in  the  behaviour  of  the  magnetic  needle 
at  the  neighbouring  observatories.  I  would  suggest  the  desirability  of  a  proper 
magnetic  survey  as  one  means  of  settling  the  matter.  I  think  that  Admiral  Field 
has  adduced  a  strong  point — that  there  is  as  yet  no  evidence  for  currents  of  the 
strength  suggested  in  the  paper,  and  until  we  have  tried  all  these  places  with  the 
current-meter  at  different  depths,  I  do  not  think  we  have  any  ground  to  support 
us  in  thinking  that  they  exist.  I  have  never  heard  of  any  ocean  current  which 
would  produce  the  great  changes  that  are  going  on.  I  think  there  must  be  some 
other  cause.  Perhaps,  as  the  lecturer  says,  in  seventy  or  eighty  years  we  may 
know  more  about  it. 

The  Phesidekt  :  I  think  we  should  now  like  to  hear  something  on  the  geo¬ 
logical  side  of  the  question,  and  perhaps  Mr.  Lydekker,  who  is  on  the  Geological 
Survey  of  India,  and  who  is  also  a  geographer,  will  favour  us  with  a  few  remarks. 
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Mr.  K.  Lyuekkeu:  It  is  rather  difTicult  to  criticize  a  (taj^r  of  such  Icu^th, 
which  covers  such  a  wide  field  as  that  which  Mr.  Gardiner  has  laid  before  us  this 
evening.  I  may  say  that  1  can  only  discuss  one  very  small  |)ortiun  of  it,  aul  at 
this  late  hour  of  the  evening  I  will  do  so  very  briefly.  Mr.  Gardiner  talks,  I 
believe,  about  Madagascar  and  India  being  connected  by  a  narrow  zone  during  the 
Secondary  period,  but  I  think  he  has  put  the  cluck  on  a  little  bit  too  fast.  A 
Fellow  of  this  Society,  who  perhaps  did  more  to  enhance  our  knowledge  of  the 
distribution  of  animals  than  anybody  else,  the  late  Dr.  Blanford,  expressed  very 
strongly  the  opinion  that  there  was  a  great  belt  of  land  which  connected  Africa, 
Australia,  and  America  together,  and  that  this  persisted  during  the  whole  of  the 
Secondary  period.  The  evidence  is  convincing,  because  wo  get  the  same  plants  in 
India,  in  Africa,  and  in  South  America.  There  is  also  reason  to  believe  that  there 
was  a  strip  of  land,  during  the  Secondary  period,  connecting  Madagascar  and  Imlia, 
I  venture  to  think,  however,  that  the  reader  of  the  paper  has  made  a  little  too 
much  point  of  bringing  out  the  latter  connection  as  a  main  feature,  when  I  think 
it  is  a  minor  feature.  Undoubtedly  it  existed.  If  Fellows  will  refer  to  an  article 
in  this  month’s  Popular  Science  Monthly,  an  American  magazine,  they  will  see  an 
interesting  account  of  South  American  fishes,  in  which  the  writer  argues  that  the 
connection  between  Africa  and  America  must  have  persisted  to  the  Eocene  pcriisl, 
when  our  author  says  apparently  only  the  India-Madagascar  line  remained.  I 
helicve,  therefore,  that  the  main  equatorial  connection  existed  much  later  than  the 
author  says.  With  regard  to  the  action  of  currents  on  the  connection  between 
Madagascar  and  India,  you  have  to  take  into  consideration  that  must  of  the  old 
land  connection  between  India,  Australia,  and  Africa  has  been  removed;  and 
I  do  not  supp.’se  any  one  is  going  to  tell  you  that  currents  cut  out  the  whole 
Indian  ocean.  The  probability  is  there  must  have  been  continuity  of  action,  and 
that  the  action  which  carved  out  the  Indian  ocean  must  have  also  been  the  main 
cause  that  separated  Madagascar  and  the  Seychelles  from  India.  There  must  have 
been  some  cause  other  than  currents,  and  I  think  subsidence  must  have  played 
a  very  important  part. 

I  ought  not  to  trespass  further  on  your  time  at  this  late  hour,  but  there  is  an 
interesting  point  about  this  connection  between  Madagascar  and  Ceylon  1  should 
like  to  have  explained.  I  believe  the  connection  must  have  still  existed  in  the 
Miocene  period ;  but  the  S.^ychellcs,  which  are  granite  islands,  we  arc  told,  are 
apparently  not  remnants  of  that  connection,  and  I  do  not  therefore  see  how  they 
got  their  tortoises.  [Here  the  speaker  was  corrected  by  the  author  in  regard  to 
the  Seychelles.]  I  accept  this  correction,  but  still  fail  to  see  how  the  giant 
tortoises  got  to  the  other  islands,  which  .ire  said  to  be  purely  coral.  It  is  all  right 
to  find  them  on  the  Seychelles,  but  1  want  it  explained  how  they  got  on  the  others. 
My  chief  points  arc,  first,  that  the  clock  has  been  put  a  little  too  fast,  and  that 
the  main  equatorial  belt  persisted  later  than  the  author  believes,  and  that  the 
hladagascar-Ceylon  connection,  I  should  say,  was  also  rather  later.  With  regard  to 
the  current  question,  I  maintain  that  whatever  carved  out  the  great  Indian  ocean, 
the  same  action  must  have  cut  away  the  connection  between  Madagascar  and 
Ceylon,  although  it  may  have  been  finally  aided  by  the  currents.  The  whole 
matter  is  a  very  interesting  and  a  very  difficult  problem  ;  and  I  am  sure  that, 
though  we  may  differ  in  details,  we  shall  agree  that  what  Mr.  Gardiner  has  done  is 
of  great  interest  and  importance. 

Dr.  Mill  ;  The  main  point  in  this  paper  is  not,  I  think,  the  palmuntological 
speculations,  but  rather  the  proof — and  I  think  I  may  say  that  Mr.  Gardiner  has 
given  a  definite  proof — of  the  great  depths  at  which  currents  can  produce  an  effect 
upon  the  floor  of  the  ocean.  I  remember  very  well  the  groat  impression  that  was 
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mtdc  when  Sir  John  Murray  demonstrated  that  the  Wyville  Thomson  ridge,  at 
the  depth  of  about  250  fatlioms,  was  swept  clear  of  mud  by  the  currents  of  the 
ocean.  It  was  formerly  supposed  that  no  action  disturbing  the  floor  of  the  ocean 
took  place  below  100  fathoms;  the  discovery  of  the  Wyville  Thomson  ridge 
■bowed  action  at  several  hundred  fathoms,  and  now  it  is  shown  that  mud  and 
uod  are  swept  away  at  1000  fathoms,  and  that  is  a  fact  of  real  importance. 
Whether  in  the  past  the  equatorial  tides  have  produced  much  greater  forces  than 
are  now  at  work,  I  do  not  know,  nor  do  I  think  that  1  greatly  care.  There  is  still 
■0  much  to  find  out  about  the  condition  of  things  at  tlie  present  time  tliat  I 
appreciate  Mr.  Gardiner’s  solid  addition  to  our  store  of  facts.  I  was  distressed  to 
hear  tlie  Hydrographer  say  that  the  current-meter  had  not  been  sent  down  to  great 
deptlis.  One  valuable  result  of  the  work  of  the  International  Council  for  the  Study 
of  the  Sea  has  been  the  great  improvement  of  oceanographical  instruments,  includ¬ 
ing  the  current-meter,  and  all  forms  of  apparatus  arc  now  far  better  than  those  in 
use  at  the  time  of  the  Challenger  Expedition.  Mr.  Gardiner  was  provided  with  one 
of  tlie  best  forms  of  current-meter,  and  I  must  own  that  I  was  disappointed  to  sec 
the  instrument  looking  so  clean  and  new  as  it  lay  upon  the  table  in  the  other 
room.  I  think  that  in  future,  before  sending  out  any  expeditions,  we  want  more 
preliminary  study  and  more  scientific  guidance  in  the  provision  of  all  the  apparatus 
that  could  reasonably  be  foreseen  to  bo  required.  I  hope  that  the  time  is  coming 
when  we  may  have  oceanogra[>hical  exiieditions  fitted  out  for  the  sole  purpose  of 
researcli.  I  know  the  magnificent  services  that  have  been  rendered  to  science  by 
the  Navy  in  its  hydrographical  surveys,  but  oceanography  has  gone  beyond  the 
Dee<ls  of  the  Navy  into  the  deep  waters  outside  those  that  must  be  charted  for 
any  (lurpose  of  navigation ;  it  has  gone  into  a  region  at  present  interesting  only 
to  scientific  men  where  only  a  purely  scientific  expedition,  with  ample  money- 
given  openly  and  solely  fur  scientific  imrposes,  can  advance  it.  When  we  see 
how  much  can  lie  done  under  conditions  that,  while  favourable,  are  nut  i)erfect,  wo 
esnnot  help  feeling  how  much  more  will  be  dune  in  the  future  when  the  Govern¬ 
ment  of  the  country,  and  perhaps  even  tlie  scientific  societies  of  the  country,  fully 
realize  the  importance  of  doing  this  work.  I  think  Mr.  Gardiner  must  be  con¬ 
gratulated  on  having  given  us  a  most  stimulating  paper,  and  one  that  has  given 
rise  to  a  livelier  and  pleasanter  discussion  than  1  have  heard  in  the  Society  for 
many  years. 

Dr.  Gadow:  I  can  only  speak  as  a  zoologist,  but  still  a  few  words  from  the 
zoological  ixjint  of  view  may  not  be  amiss,  if  only  for  this  reason — that  zoologists 
are  res]x)n8ible  for  having  advanced  this  problem  of  the  connection  between  South 
Africa  and  India.  This  supposeel  land  connection  naturally  implies  the  fate  of 
islands  like  the  Mauritius  and  Seychelles,  and  I  think  the  way  in  which  zoologists 
about  forty  years  ago  used  to  set  about  to  prove  this  connection  was  rather  what 
we  would  now  call  crude.  It  was  based  upon  the  well-known  fact  that  in  Africa 
and  India  existed  a  number  of  well-known  types  of  animals  like  lemurs,  rhino¬ 
ceros,  pittas,  etc.,  and  when  it  happened  that  fossil  hipiroputamus  were  discovered 
in  Madagascar  and  in  India,  this  was  looked  upon  as  proof  positive  of  the  correct¬ 
ness  of  the  former  existence  of  “  Lemuria.”  But  then  it  came  to  {kiss  that  one 
understood  that  it  was  easier  to  account  for  the  similarity  of  the  fauna  of  Africa 
and  India  in  another  way,  namely,  by  assuming  that  the  centre  of  dispersion  was 
somewhere  in  Flurasia,  whence  similar  or  closely  allied  creatures  spread  into  Indo- 
Malaya  and  into  Africa,  whilst  in  the  northern  (>arts  the  originals  died  out.  How¬ 
ever,  zoologically,  there  are  quite  a  number  of  creatures  which  suggest  very  strongly 
that  such  a  connection  must  have  existed,  not  only  in  the  bygone  {periods  of 
Mciozoic  times,  but  even  in  the  Tertiary,  perhaps  as  late  as  the  Miocene,  {>eriod. 
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For  instance,  if  you  take  the  amphibia  of  Madagascar,  you  find  that  they  have 
a  very  strong  resemblance,  which  cannot  be  accidental,  with  those  of  India  and 
Malaysia ;  and,  what  is  stranger  still,  the  amphibian  fauna  of  Madagascar  has  more 
afiSnity  with  Malaysia  than  it  has  with  South  Africa.  We  have  now  to  sift 
our  material  more  carefully  than  has  been  done  until  recently.  The  absence  in  i 
Madagascar  or  in  India  of  certain  groups  of  animals  is  just  as  important  a  feature 
as  the  presence  of  others.  But  one  good  fact  goes  a  long  way,  much  further  than 
many  speculations.  Mr.  Gardiner  showed  us  the  photograph  of  a  tortoise.  Now, 
such  gigantic  tortoises  existed,  not  only  in  Aldabra,  hut  in  Madagascar  and  still  ' 

further  east,  in  Mauritius  and  Rodriguez.  These  land  tortoises  are  such  well-  | 

defined  forms  that  it  is  almost  certain  that  this  type  cannot  have  been  developed 
independently  in  different  countries.  Moreover,  they  are  so  absolutely  terrestrial 
that  wherever  we  find  them,  unless  where  they  have  been  brought  artificially  by 
man,  these  tortoises  must  have  got  there  by  land.  So  far  as  I  know,  there  is  do 
fact  brought  to  light  as  to  the  distribution  of  animals  or  plants  which  is  dead 
against  this  idea  of  the  Africa,  Madagascar,  and  India  connection,  a  connection,  I 
insist,  which  must  have  lasted  right  into  the  middle  of  the  Tertiary  period.  There 
is  nothing  against  it.  There  is  strong  reason  to  compel  us  to  think  that  it  existed. 
Now,  curiously  enough,  it  seems  that  from  the  oceanographer’s  and  from  the 
geologist’s  point  of  view,  Mr.  Gardiner  feels  certain  that  the  connection  existed, 
but  that  even  with  these  newer  and  more  exact  methods  he  fails  to  prove  his  point. 

As  a  zoologist,  I  think  we  ought  to  be  grateful  to  him  fur  giving  us  a  hint  of 
how  to  get  out  of  the  difficulty.  We  feel  that  disappearance  of  the  land  must  be 
of  comparatively  recent  date.  The  problem  still  stands,  although  we  do  not  yet  j 
exactly  know  how  to  tackle  it  or  bring  forward  definite  proof. 

The  President  :  As  we  have  not  before  us  the  ffions  of  time  that  Mr.  Gardiner 
can  command  for  bis  phenomena,  we  must  terminate  our  discussion  now,  especially 
as  Mr.  Gardiner  has  some  replies  to  make  to  the  points  brought  forward  by  other 
speakers.  I  shall,  therefore,  now  propose  a  hearty  vote  of  thanks  to  him  for  what, 

I  quite  agree  with  Dr.  Mill,  is  one  of  the  most  interesting  papers  I  have  heard  in 
this  hall.  i 

Mr.  J.  Stanley  Gardiner  :  I  have,  in  the  first  place,  to  express  my  great 
indebtedness  to  you  for  the  kind  manner  in  which  yon  have  passed  a  vote  of  thanks 
to  me,  and  also  for  the  very  patient  way  in  which  you  have  listened  to*Dight, 
particularly  since  I  am  sure  to  be  regarded  by  some  as  having  been  putting  forward 
crack-brained  theories.  In  spite  of  the  lateness  of  the  hour,  there  are  one  or  two 
points  to  which  I  must  refer.  First  of  all,  the  question  of  deep-sea  currents ;  it 
does  not,  as  Dr.  Mill  pointed  out,  want  a  current-meter  to  prove  their  existence. 

The  bottom  deposit,  or  rather  the  absence  of  a  bottom  deposit,  does  give  a  definite 
indication,  and  these  indications,  when  cumulative,  give  an  absolute  proof  of  the 
existence  of  such  currents.  There  have  been  numerous  soundings  in  channels 
between  the  islands  of  the  Malay  archipelago,  many  of  which  are  so  closed  in  as 
to  be  apparently  unsuitable  for  the  existence  of  such  deep  currents.  I  consider 
that  the  bottom  characters,  ascertained  by  these  soundings,  give  definite  proof  of 
the  presence  of  deep  currents  in  that  region,  and  make  the  existence  of  similar 
ones  easily  understandable  between  India  and  Madagascar.  Further,  I  have  not 
yet  seen  the  contentions  pnt  forward  by  Mr.  Buchanan  in  1895  seriously  contested 
with  regard  to  the  currents  between  the  Canary  islands. 

I  am  particularly  grateful  to  Admiral  Field  for  coming  and  speaking.  I  am 
afraid  I  may  have  been  in  the  past  guilty  of  laying  too  much  stress  on  the 
comparison  of  charts.  I  am  accused  of  regarding  Admiralty  charts  as  being  more 
correct  than  they  really  are,  but  Admiral  Field  should  be  the  last  to  accuse  me. 
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since  my  conceptions  were  derived  from  seeing  his  surveys  in  H.M.S.  Penguin  ten 
years  ago.  I  was  specially  interested  in  the  new  soundings  between  Cargadus  and 
Mauritius.  In  one  chart,  prepared  for  the  Maidive  expedition,  I  joined  these 
lands  on  purely  theoretical  grounds  within  the  same  1000-fathom  line.  In  a  chart 
prepared  for  this  evening,  I  separated  them,  in  view  of  our  soundings,  and  I  am 
happy  in  now  being  able  to  include  them  again,  as  I  think  Mauritius  and  Bourbon 
must  have  been  connected  with  the  Cargados-Seychelles  crescent. 

The  questions  raised  by  Mr.  Lydekker  go  very  deep,  and  are  scarcely  suitable 
for  consideration  now.  At  this  hour  one  cannot  go  into  the  question  of  the 
geographical  distribution  of  animals  and  the  very  divergent  views  that  people  take 
about  parallel  and  convergent  evolution.  He  suggested  that  I  was  wrong  in 
considering  to-night  the  ocean  between  Madagascar  and  India  by  itself ;  but  the 
expedition  only  explored  that  line,  so  I  naturally  confined  myself  to  it.  I  quite 
accept  a  great  deal  of  what  he  said,  and  of  the  considerations  put  forward  by  the 
late  Dr.  Blanford,  who  largely  assisted  me  in  the  scheme  for  my  expedition.  I 
do  not  see  why  the  subsidence  which  formed  the  bay  of  Bengal  should  have  also 
disconnected  Madagascar  and  Ceylon.  I  am  sure  most  geologists  will  be  agreed 
that  the  Madaga.'^car-Australia  connection  was  broken  down  long  antecedent  to 
that  of  Madagascar  with  India,  the  Bay  of  Bengal  having  then  been  formed.  Now 
as  to  the  question  of  the  tortoises.  How  did  they  get  to  Aldabra?  Aldabra  must 
have  been  connected  to  Madagascar  1  Is  this  possible  ?  It  is  a  recently  elevated 
limestone  island,  and  we  should  have  to  imagine  a  complicated  series  of  upheavals 
and  subsidences  in  quite  recent  pericnls,  making  and  destroying  a  bridge,  but 
leaving  a  little  speck  of  land  peopled  by  tortoises.  I  confess  that  this  supposition 
is  to  me  incomprehensible,  and  I  must  fall  back  on  such  methods  of  marine 
transport  as  brought  tortoises  to  the  Chagos  and  lizards  to  so  many  lands.  The 
question  of  the  means  by  which  such  distributions  were  effected  is  a  difficult 
one,  and  surely  too  complicated  and  detailed  for  discussion  at  this  late  hour. 


NOTES  ON  THE  GEOGRAPHY  AND  PEOPLE  OF  THE  BARINGO 
DISTRICT  OF  THE  EAST  AFRICA  PROTECTORATE. 

By  C.  W.  HOBLEY,  C.M.G. 

This  district  comprises  an  area  of  about  10,000  square  mile.<»,  and  was 
until  the  last  few  years  one  of  the  least  known  portiems  of  the  pro¬ 
tectorate,  and  it  is  on  this  account  that  it  is  considered  that  the 
following  notes  may  interest  the  Society. 

Personally,  only  a  small  portion  of  the  elistrict  is  known  to  me,  and 
the  bulk  of  my  information  has  been  collected  from  the  reports  of  Mr. 
G.  F.  Archer,  who  has  energetically  administered  it  during  the  last  two 
years. 

Geographical. 

From  an  altitude  of  3325  feet  at  Lake  Baringo  the  country  dro2)8 
steadily  towards  Sugota  and  Kudolf  lake  (1250  feet),  where  the  heat 
becomes  intense  and  the  grazing-grounds  are  scorched  by  a  withering 
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sun.  About  March  or  April  torrential  rains  usually  occur,  and  the 
numerous  dry  watercourses  are  transformed  into  great  rivers — in  a  few 
days  half  the  country  is  under  water  or  converted  into  quagmires.  'I’he 
soil,  however,  is  so  sandy  and  porous  that  a  few  weeks  later  the  water 
has  all  disappeared  again. 

Owing  to  this  scarcity  of  water,  there  is  little  in  the  district  to 
attract  the  European  settler,  and  this  area  may  bo  definitely  looked  ujon 
as  a  native  reserve ;  the  only  change  might  come  from  the  discovery  of 
minerals,  but  the  veiy  recent  volcanic  formations  of  which  the  country 
is  composed  do  not  offer  ho])eful  prospects.  In  spite  of  the  aridity  of 
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the  area,  the  grazing  is  declared  by  the  natives  to  be  marvellously  go<xl, 
es|iecially  for  sheep ;  but,  owing  to  the  precarious  water-supply,  they  are 
forced  to  adopt  a  nomad  existence  and  move  on  from  one  water-pool  to 
another.  In  some  ] daces  they  dcjiend  on  brackish  springs,  and  often  dig 
wells  in  the  dry  watercourses  to  a  depth  of  over  20  feet. 

One  of  the  most  curious  features  of  this  region  is  the  river  Sugota, 
which,  when  visited  by  Mr.  Archer  in  Septemlier  last,  was  a  rapid 
stream  about  10  yards  wide  and  2  feet  deep.  It  is  hot  and  brackish,  but 
drinkable  in  its  upper  course.  It  runs  on  northwards  for  about  70  miles 
without  widening  out  in  any  way,  and  when  it  approaches  the  vicinity 
of  the  Andrew  volcano,  which  is  on  its  east  bank,  suddenly  disappears 
into  the  ground.  North  of  this  point  there  are  great  flats  covered  with 
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deposits  of  natron  (the  magadi  of  the  natives),  and  in  the  middle  there 
is  a  small  lake  fed  by  two  small  streams  from  Mount  Nyiro. 

The  enormous  Lake  Sugota  of  the  Intelligence  Division  map, 
No.  1429  («?),  is  non-existent,  and  it  is  difficult  to  understand  bow 
it  became  delineated.  The  Sugota  river  is  bounded  by  great  walls 
of  lava,  so  could  hardly  have  flooded  the  plains.  It,  however,  may 
be  that  Cavendish  or  one  of  the  earlier  explorers  saw  the  whitey  natron 
deposits  from  the  slopes  of  Mount  Nyiro,  and  took  them  for  water. 

There  are  also  natron  deposits  higher  up  on  the  Sugota  river,  at  a 
place  called  I’irias,  and  at  this  point  the  stream  becomes  quite  undrink¬ 
able,  and,  according  to  native  account,  if  camels  and  sheep  drink  it  they 
die  in  a  few  minutes. 

The  native  accounts  of  the  Andrew  volcano  are  rather  interesting. 
They  are  firmly  convinced  it  is  the  home  of  Engai  (a  Masai  word  mean¬ 
ing  “  (lod  ”),  and  are  afraid  to  approach  it  closely.  Strange  rumbling 
and  hissing  noises  are  continually  heard  in  the  vicinity  ;  the  ground  all 
ronnd  for  several  miles  is  broken  up  by  great  fissures  in  which  boiling 
water  is  visible  ;  and,  most  appalling  of  all,  frightful  cyclones  pick  up 
objects  near  the  mountain  and  carry  them  into  the  crater.  When 
these  occur,  the  Turkana  say  they  huddle  together  on  the  ground, 
and  their  spears  and  shields  are  often  carried  away ;  they  laughed 
at  the  idea  of  a  European  being  able  to  pitch  his  tent  anywhere 
near,  and  said  it  would  be  swept  into  the  crater  like  a  herd  of  their 
camels  had  been  a  year  or  two  ago.  The  essence  of  all  this  farrago 
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Natire  Tribet  of  the  Baringo  District, 

Five  tribes  are  represented  in  the  Baringo  district,  for,  besides 
the  Suk,  Tnrkana,  and  Njamusi,  there  are  seetions  of  the  Kaniasia 


is  that  the  volcano  is  probably  only  approachable  from  the  east  side, 
on  which  occurs  the  only  fresh  water  which  is  to !«  found  in  that  locality, 

A  rough  analysis  has  been  obtained  of  the  water  of  the  Sugots 
river,  and  it  is  said  to  contain  the  following  salts :  Sodium  sulphate, 
magnesium  chloride,  sodium  chloride,  potassium  chloride,  calcium 
carbonate,  traces  of  iron.  It  also  gives  off  odour  of  sulphuretted 
hydrogen  after  keeping. 

The  country  bordering  the  upper  part  of  the  Sugota  river,  though 
intensely  hot,  is  very  pleasant  to  the  eye,  a  profusion  of  palms  taking 
the  place  of  the  ubiquitous  sansevieria  aloe  ;  lines  of  magnificent  wild 
date  palms  mark  the  course  of  the  river,  and  the  broken  jagged  lumps 
of  lava  which  are  strewn  over  so  much  of  this  country  gives  place  to 
hard  sandy  soil,  which  renders  travelling  pleasant. 
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TURKASA  KKillTINO  MKN  COMIKfi  TO  CAMP  TO  PAY  THKIR  RKSPF.CTS. 

ami  Klgoyo  peoples,  and  it  may  l)e  of  interest  to  trace  the  history  of  the 
people  inhahiting  this  stretch  of  country  during  the  last  half-eentury. 

Originally  the  whole  of  the  valley  from  Lake  Baringo  to  Loroghi 
was  occupied  by  the  Samhuru,  but,  l>eing  frequently  molested  and 
raided  l»y  the  Elburgo  Masai,  they  gradually  trekke<l  away  north  to 
the  neighbourhood  of  Mount  Nyiro  for  safety.  The  country  was  then 
left  uninhabited  for  a  while,  till  the  Suk — an  offshoot  of  the  Karamojo, 
and  not  of  the  common  Laikipia  stock — who  till  this  time  bad  confined 
themselves  to  the  country  to  the  north-west  of  the  Kerio  river,  began 
to  work  southwards,  and  were  followed  by  the  Turkana  from  Lake 
Rndolf.  These  two  tribes  came  right  down  to  Lake  Baringo,  the 
Suk  keeping  more  or  less  to  the  western  side,  and  the  Turkana  to  the 
east,  with  the  Ribkwa  escarpment  as  the  dividing-line  between  the  two, 
and  after  a  while  made  a  combined  attack  upon  the  Njamusi  (a 
numerous  people  living  at  the  south  end  of  the  lake),  which  was 
snccessful ;  then,  however,  they  quarrelled  amongst  themselves,  with 
the  result  that  the  Turkana,  in  trying  to  get  rid  of  the  Suk,  were  beaten 
themselves,  and  had  to  return  whence  they  had  come,  leaving  the  Suk 
in  possession  of  the  country  and  large  herds  of  their  cattle  and  sheep. 

The  raid  on  the  Njamusi  must  have  taken  place  about  forty  years 
ago  at  Lakasissio ;  the  old  chief  of  Njemps  was  then  a  “  laioni,”  and  is 
interesting  as  showing  that  at  that  time  the  Turkana  were  occupying 
the  very  part  of  the  country  to  which  they  are  now  anxious  to  return. 
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The  Snk,  however,  suflered  much  at  the  hands  of  the  Masai  after  this, 
and  to  this  day  still  cherish  unpleasant  memories  of  the  Morans  of 
Ongatabus.  To  this  fact,  however,  is  due  in  a  great  measure  their 
attitude  towards  Government,  which  they  now  have  come  to  look  upon 
as  a  benefactor  in  preserving  them  and  their  stock  from  those  raids, 
and  also  their  willingness  in  paying  up  their  hut  tax,  for  they  realize 
that  if  the  Masai  had  been  allowed  to  continue  in  their  predatory 
habits,  and  the  Government  had  not  stepped  in  to  offer  them  protection, 
by  this  time  they  would  have  very  little  left.  Thej’  admit  they  cannot 
stand  against  the  Masai,  though  of  the  Tnrkana,  curiously  enough,  they 
have  but  little  fear. 

Turlcona  and  Sul\ 

The  range  of  the  Tnrkana  at  present  extends  from  just  north  of 
Labur,  on  the  north-west  side  of  Lake  lindolf,  to  the  north  end  of 
Lake  Baringo,  a  distance  of  some  2.'>0  to  300  miles.  On  the  west  side 
the  tribe  is  bounded  by  Karamojo  to  the  north  and  Suk  to  the  south ; 
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on  the  east  by  Lake  Rudolf,  Muuut  Nyipo,  the  river  Sugota,  and  the 
Loroghi  mountains. 

The  Turkana  are,  numerically  speaking,  very  strong,  and  one  section 
alone,  the  Tuo,  I  am  told,  considerably  outnumbers  the  whole  of  the 
Suk  pastoral  people. 

The  subdivisions  of  the  tribe  are  sui  follows : — 


Section. 

District. 

Chief 

Ngolio 

Kerio 

Onauicri. 

Mutellili. 

1  Kotonya 

Kerio 

Katoeli. 

Ajigwa  (Govt,  chief) 

Ataacha 

Kerio 

Apuche. 

1  Ngaboto 

Dorobo  of  the  upper 
Tirkwell 

No  recognized  chief. 
Ngamatak. 

1  Ngamatak 

Tirkwell 

Rioball  (“  Tumho  ” 
the  Swahilis). 

Nisir  * 

Tirkwell 

Lobwin. 

Too  * 

1  Apacheros 

Tirkwell,  near  Nare- 
met.  Lake  Rudolf. 

Akeno. 

1  Ceyagwara 

Tarash 

Engelecha. 

llerimong 

Unknown. 

Ngur  „  „ 

||  Nisir  „  ,, 

t  Lukumomong  „  „ 

f-  Atokomemwa  Labur  ,, 

f  Nihigar  „  „ 

^  Kalabong  N.W.  Lake  Rudolf  „ 

II  From  this  it  will  be  seen  that  there  is  no  one  paramount  chief,  nor, 

i  BO  far  as  can  be  ascertained,  is  there  a  Laibou.  Lokorechum,  an  Ngolio 
of  the  Kerio  who  died  about  two  jears  ago,  is  said  to  have  been  the 
last  of  the  medicine  men. 

The  Suk  have  only  three  subdivisions,  viz.  the  Easawarie,  Lagit, 
t  and  Kajiribkwa,  and  of  these  the  first  is  by  far  the  biggest.  Lagwalan, 
Kamuta,  and  Karorlay,  the  three  Suk  chiefs  of  the  Baringo  district,  are 
^  all  Kasawarie ;  Lotonyalli  is  the  chief  of  the  Legit,  and  Aribomoi  of  the 
Kajiribkwa.  With  regard  to  the  customs  of  the  Suk  and  Turkana,  it 
J  may  be  well  to  point  out,  to  begin  with,  that  these  two  tribes,  particularly 
the  latter,  are  exceedingly  moral,  and  I  do  not  suppose  that  there  has 
I  ever  been  a  case  of  a  Turkana  woman  joining  a  trader’s  caravan  when 
I  in  the  interior. 

*  Living  together  they  form  practically  one  big  section,  the  most  numerous  and 
powerful  in  Tnrkanaland. 
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In  the  matter  of  the  purchase  price  of  a  woman,  it  is  interestitig  to 
note  the  difference  between  the  Turkana  and  the  Masai,  for  instance. 
A  Masai  pays  as  an  outside  price  a  cow  or  two,  probably  a  few  sheep ; 
a  Turkana  a  hundred  head  of  cattle,  ten  camels  (which  are  valued 
higher  than  cows),  and  droves  of  sheep.  The  reason  given  for  this 
is  the  scarcity  of  women  in  Turkana,  a  fact  largely  attributable,  it 
is  imagined,  to  Abyssinian  raids  and  oppressions.  Those  men,  however, 
who  can  afford  the  luxury  of  a  wife  are  well  pleased  with  their 
investment,  for  in  their  own  words,  “  our  women  are  more  prolific 
than  dogs,”  and  children  to  them  mean  wealth.  Compare  this,  agaiu, 
with  the  Masai  trilte,  who,  on  account  of  the  comparative  sterility 
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of  their  women,  are  Itelieved  by  some  to  be  on  the  road  to  extinction. 
The  Suk  pay  nothing  like  so  large  a  ])rice  for  their  women,  though 
a  rich  man  may  pay  as  much  as  twenty  head  of  cattle.  An  ordinary 
price  is  three  or  four  cows  and  thirty  sheep. 

Of  all  serious  offences  amongst  the  Turkana  adultery  ranks  first 
evidently,  for  the  penalty,  as  a  general  rule,  is  death  by  spearing.  In 
exceptional  cstses,  however,  when  a  man  is  very  rich,  the  oonfiscation 
of  every  single  head  of  stock  he  possesses  is  considered  sufficient 
punishment.  Amongst  the  Suk  confiscation  of  all  property  is  the 
invariable  rule,  and  the  hut,  or  manyatta,  of  the  offender  is  also  burnt 
to  the  ground. 

Cases  of  murder  seldom  or  never  occur  amongst  either  tribe,  long 
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curved  sticks  only  being  used  to  settle  differences  where  amongst  the 
Masai  spears  or  knobkerries  would  be  the  order  of  the  day.  In  the 
event  of  murder,  however,  being  committed,  it  becomes  simply  a  matter 
of  compensation  in  stock  to  the  murdered  man’s  brother  or  next  of  kin, 
final  decision  in  the  matter  being  left  to  the  elders  of  the  tribe. 

The  only  other  customs  worth  mentioning,  perhaps,  are  the  various 
methods  of  making  peace  amongst  these  tribes.  The  one  in  which  the 
dug  appears  is  common  to  several  other  tribes  in  East  Africa,  among 
which  are  the  Bantu  Eavirondo,  the  Nandi,  and  the  Elgeyo.  In  this 
case  the  leaders  of  the  two  parties  concerned  grasp  respectively  the 
fore  and  hind  legs  of  a  sacrificial  dog,  along  the  back  of  which  is  laid 
a  wisp  of  grass.  A  sharp  spear  is  then  used  to  cut  the  dog  in  two, 
during  which  process  the  chiefs  cry  aloud,  “  If  my  people  do  anything 
to  your  people,  so  shall  dod  do  to  me,”  or  words  to  that  effect.  This 
is  absolutely  binding  and  ensures  a  bond  fide  “  amen.”  Why  the  dog 
should  be  selected  as  the  victim  is  not  clear.  The  general  method 
employed  in  Turkana,  however,  is  simply  the  exchange  of  sticks 
fietween  the  chiefs,  on  which  are  bound  solitary  long  white  ostrich 
plumes.  Another  method  is  for  two  spears  to  be  laid  on  the  ground 
parallel,  when  all  concerned,  if  they  wish  for  peace  and  friendship) 
walk  between  them. 
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It  ia  commonly  supposed  that  the  Suk  and  Turkaua,  from  a  general 
likeness  of  appearance,  are  akin,  but  this  is  not  proved,  and  it  is 
curious  to  note  that  the  Turkana  say  they  are  more  nearly  related 
to  the  Masai ;  and  the  Masai  declare  that  the  Turkana  are  the  survival 
of  the  Laikipikiah  section  of  Masai.  The  latter  statement  is,  however, 
undoubtedly  an  exaggeration.  The  Turkana,  moreover,  do  not  cir¬ 
cumcise,  which  may  be  taken  as  evidence  that  the  two  tribes  are 
not  very  closely  allied. 

Their  adopted  country  of  burning  sand,  scant  vegetation  (acacia 
scrub  and  aloes),  and  salt  water,  however,  seems  to  have  agreed  ^\ith 
them,  for  they  are  for  the  most  part  enormous  men,  and  their  women, 
too,  are  tall  and  well  set  up,  and  very  different  from  the  undersized 
Suk  women. 

Their  kraals  consist  of  a  zeriba  of  bushes  containing  a  number  of 
temporary  shelters  of  palm  leaves  and  grass ;  these  seem  to  l»e  put 
together  more  as  a  protection  against  the  sun  than  rain,  for  they  are 
not  in  the  least  weather-proof.  Two  of  the  principal  features  of  the 
kraals  are  the  number  of  donkeys  and  children  to  be  seen. 

The  women  and  children  seem  to  be  fearless,  and  usually  come  out 
and  dance  to  meet  a  traveller  whose  bona  fides  they  are  assured  of. 
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Their  danciug  is  tlie  same  as  the  Suk,  and,  when  the  men  join  in  it, 
is  really  rather  a  fine  spectacle,  for  with  their  huge  “  chignons,” 
waving  plumes  of  black,  white,  and  orange-dyed  ostrich  feathers,  and 
their  yellow  clay-bedaubed  faces,  they  present  a  fantastic  and  war-like 
appearance,  and  one  realizes  that  here  at  least  one  is  among  really 
un80])histicated  natives. 

They  are  very  rich  in  stock,  with  numbers  of  camels  (which,  how¬ 
ever,  they  do  not  know  the  use  of  as  draught  or  riding  beasts),  cuttle, 
sheep  (the  white-bodied  black-faced  variety),  and  numbers  of  donkeys, 
which  run  about  more  or  less  wild  and  quite  unattended.  These 
donkeys  go  out  in  the  morning  to  their  grazing-grouiids  and  come 
back  again  at  night,  sleeping  anywhere  near  the  kraals  in  the  open. 
The  surprising  thing  is  that  they  are  not  the  prey  to  troops  of  lions, 
but  the  Turkana  say  that  if  a  lion  gets  amongst  them  at  night,  so  far 
from  stampeding,  all  the  others  go  to  the  rescue,  and  generally  the 
remains  of  the  intruder  are  found  in  the  morning  kicked  to  pieces. 

They  will  sell  their  sheep  and  male  donkeys  for  trade  goods  or 
cattle,  but  are  most  averse  to  parting  with  their  camels  or  donkey 
mares,  as  they  use  them  for  milkiug.  Male  camels  are  often  killed 
for  meat.  They  have  no  idea  of  using  the  camel  as  a  beast  of  burden. 

One  has  read  much  about  giant  Turkana,  and  there  is  not  the  least 
doubt  about  it,  the  men,  generally  speaking,  are  enormous,  for  if  they 
are  not  invariably  tall  they  make  it  up  in  breadth.  They  are  literally 
twice  the  size  of  Kikuyu,  and  weigh,  I  should  think,  on  the  average 
very  nearly  double  as  much.  What  struck  me  most,  however,  was 
the  size  of  quite  young  “  Laionis,”  who  have  great  thighs  and  hips 
just  as  big  as  full-grown  Suk,  and  their  bones  seem  extraordinarily  big. 


RUWENZORI  AND  THE  FRONTIER  OF  UGANDA. 

By  DOUGLAS  W.  FRESHFIELD. 

His  Koyal  Highness  the  Duke  of  the  Abruzzi,  who  has  ])aid  a  visit  to 
London  since  his  return  from  Africa,  has  promised  to  oft’er  a  paper  to 
the  Society  on  his  recent  ascents  in  the  Kuwenzori  Range,  of  which  ho 
has  made  the  complete  conquest,  having  climbed  the  twelve  highest 
snow-peaks,  which  all  stand  in  a  close  cluster  within  a  radius  of  a  few 
miles;  none  of  them,  he  tells  me,  exceeds  17,000  feet.  The  paper  will 
be  read  in  January,  and  will  be  illustrated  by  a  number  of  Signor 
Vittorio  Bella’s  photographic  jianoramas  and  views,  which  completely 
elucidate  the  topography  of  the  upper  region  above  the  snow-level. 
Further  details  of  the  meeting,  at  which  His  Royal  Highness  expects 
to  be  present,  will  be  duly  announced  to  Fellows. 

Dr.  Wollaston,  a  member  of  the  party  sent  out  by  the  Natural  History 
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Department  of  the  British  Museum  to  explore  the  Ruwenzori  region,  has 
sent  home  a  letter,  which  contains  the  following  account  of  his  failure 
to  reach  the  snows  from  the  west : — 

“  I  think  I  told  you  in  my  last  letter  that  I  hoped  soon  to  get  round 
to  the  west  side.  After  many  difiBculties  and  delays,  we  arrived  at  Fort 
Beni,  the  Belgian  post  on  the  Semliki,  about  the  middle  of  July.  From 
there  we  set  out  with  an  escort,  which  the  Belgian  officer  insisted  on 
our  taking — and  which  proved  the  cause  of  our  undoing — and  made  Ihe 
Butagu  valley  in  three  days.  I  left  the  party  camped  at  7000  feet 
(Eakalongo,  in  Stuhlmann’s  map),  and  started  full  of  hOi)e  for  the  upper 
parts  of  the  valley,  with  ten  porters,  a  camera,  and  your  old  Himalayan 
ice-axe.  A  good  but  very  steep  track,  accurately  marked  in  Stuhliuitun’s 
map,  took  me  up  to  11,000  feet,  and  I  was  just  leaving  my  second  camp, 
with  only  a  short  march  ahead,  when  a  message  came  from  below  that  a 
detachment  of  the  escort  had  been  attacked  a  mile  or  two  below  our  camp 
(at  7000  feet)  by  natives  armed  with  guns;  one  soldier  killed  and  five 
wounded,  two  fatally.  My  services  were  required  to  bring  them  together 
again  and  my  porters  to  carry  them,  so  there  was  nothing  for  it  but  to 
go  downhill  as  speedily  as  possible.  As  we  retreated  down  the  valley 
on  the  following  day — the  day  on  which  I  ought  to  have  been  within 
reach  of  the  glaciers  and  taking  photographs  of  immense  interest—  the 
snow-peaks  were  all  clear,  as  if  to  spite  me,  for  an  hour  or  more  alter 
their  usual  time,  and  I  saw  some  superb  views.  It  was  impossible  to 
take  photographs,  as  we  were  dodging  spears  and  arrows  all  the  time; 
in  fact,  it  was  a  sort  of  running  fight  for  three  days  all  the  way  back 
to  Beni ;  a  good  many  natives  killed,  but  none  of  our  people  badly  hurt. 
It  was,  I  think,  the  cruellest  disappointment  I  have  ever  known — to  Iw 
within  half  a  day’s  journey  of  one’s  most  coveted  goal,  and  then  to  Ijo 
compelled  to  turn  one’s  back  upon  it.  The  root  of  the  evil  lay  in  the 
Belgian  who  had  charge  of  the  escort.  In  spite  of  protests,  he  cani]>ed 
in  the  natives’  gardens,  cut  down  the  shambas,  at  one  place  shot  the 
village  cow,  while  his  soldiers  looted  the  houses.  In  return  for  these 
barbarities,  they  rose  up  against  him,  and  we  suffered  for  it.  I  am 
convinced  that,  had  they  let  us  go  without  escort,  we  should  have 
had  no  trouble  at  all.  When  we  left  Beni  a  week  ago,  they  were  pre¬ 
paring  a  punitive  expedition  to  quell  these  wretched  people,  and  will 
doubtless  make  bad  worse.  So  until  all  the  natives  have  been  killed 
off,  or  until  the  Semliki  becomes  the  Uganda  boundary,  the  west  side 
of  Ruwenzori  will  not  be  a  very  wholesome  place  for  a  white  man. 

“  The  rare  views  that  I  got  of  the  range  from  the  west  show  it  to 
be  much  finer  than  from  the  east,  as  one  would  expect,  the  Semliki 
being  only  about  2900  feet  at  Beni.  There  is  a  very  fine  valley  I 
looked  into  (Russirubi  in  Stuhlmann;  Paka  is  the  name  I  got  for  it 
from  a  native  thereabouts)  which  leads  up  to  the  snow  on  the  northern 
slopes  of  the  highest  peaks,  I  should  imagine.  Ko  European  has  ever 
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beeu  iuto  it  yet.  I  confese  tli:it  1  am  more  thau  ever  auxious  to  come 
back  at  the  earliest  opportuuity  ;  aud  this  is  a  valley  that  would  be  well 
worth  exploring.  The  Belgian  Dr.  David  went  up  the  Butagu  valley, 
but  how  far  he  went  I  have  been  unable  to  find  out.*  I  found  the  relics 
of  an  English  pair  of  breeches  at  10,000  feet — perhaps  Scott  Elliot’s  of 
1804.  Stuhlmann’s  photograph  is  of  the  highest  peaks  looking  a  little 
north  of  east. 

“  The  two  northern  peaks  must  be  those  that  I  saw  north-north-west 
from  Kiyanja.  Those  to  the  right  of  the  picture  are  the  snow-peaks 
seen  north-west  from  Kiyanja ;  they  are  all  part  of  the  same  mass,  and 
they  run  from  north-east  to  south-west.  From  Beni,  almost  due  west, 

I  got  a  clear  view  for  a  few  moments,  and  saw  a  large  mass  of  snow  to 
the  north  of  the  highest  j^eaks,  but  not  I  think  connected  directly  with 
them ;  jirobably  on  the  far  side  (right  bank)  of  the  Russirubi.  The 
highest  peak  cannot  be  much  over  17,000  feet.  This  rough  chart  is  as 
accurate  as  I  can  make  it  in  my  present  state  of  ignorance.  Probably 
by  the  time  this  reaches  you,  you  will  have  got  the  Duke  of  the  Abruzzi’s 
finished  map,  and  mine  will  bo  found  wanting  in  many  important  points. 

I  hope  the  Duke  will  find  some  good  native  names  for  the  highest  peaks. 
‘Birika’  (boiling-pot)  is  the  only  name  I  heard  on  the  east  side  for 
tlie  snow. 

“  I  have  a  photograph  of  ‘  King  Edward’s  Rock,’  biken  from  alx)Vo 
Bujongolo,  which  shows  it  as  evidently  the  lowest  point  of  the  lilubuku 
ridge.  This  expedition  comes  to  an  end  at  Entebbe  in  a  few  weeks, 
then  I  am  oft’  to  the  volcanos  Mfumbiro,  at  the  south-west  of  Lake  Albert 
Edward. 

“  If  you  think  any  extracts  from  this  are  of  sufficient  interest  for 
publication,  please  send  them  with  ajwlogies.  Writing  iu  this  forest  of 
pygmies  and  okapis  is  none  t(X)  easy. 

“  Believe  me,  yours  truly, 

“  (Signed)  A.  F.  R.  Wollaston. 

“  Approximate  height  of  [teaks — 

Uigbest  peaks  .  17,000  17,200  I'uet. 

Duwoni  . 15,80:!  „ 

Kiyanja  . 16,370  „ 

Peaks  north-west  of  Kiyanja .  16,700  „ 

Big  Snow .  16,000  „ 

“  I  shall  be  interested  to  hear  how  near  these  are  to  the  Duke  of 
the  Abruzzi’s  heights.! 

“  A.  F.  R.  W.” 

*  Is  not  the  liuRsirubi  the  valley  Dr.  David  visited?  Ilia  route  is  described  as 
north  of  Dr.  Mtublmann’a. — D.  W.  F. 

t  The  Duke  of  the  Abruzzi  informs  me  that  his  heights,  when  finally  worked  out, 
will  differ  but  slightly  from  those  obtained  by  Captain  Behrens  (see  Gtographkal 
Journal  for  July  last). — D.  W.  F. 
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Tlaviii"  reganl  to  the  jK“ii(ling  question  with  respect  to  the  frontier 
of  Ugaiula  and  the  Congo  State,  alluded  to  in  Dr.  Wollaston’s  letter,  the 
following  exjdanation  may  he  opportune.  In  order  to  make  the  facts 
intelligible  a  map,  such  as  that  hero  supplied,  is  essential.  It  will  be 
observed  that  from  the  north  end  of  Lake  Albert  to  1’  N.  of  the 
equatttr  the  British  frontier  has  been  drawn  along  the  cslge  of  the  greiit 
escarpment,  leaving  the  slope  draining  to  the  Nile  to  the  Uganda 
Protectorate.  From  this  point  to  1°  S.  the  30th  meridian  of  K.  longitude 
was  in  1804  taken  as  an  approximab^  and  provisional  indication  of  the 
sitnalion  in  which  a  definite  frontier  might  be  delimited  at  a  future 
date.  This  arrangement  was  embodied  in  an  agreement  lietwcen  the 
Congo  Free  State  and  the  British  Government  dated  May  12,  1894. 

Beyond  1°  S.  the  I^ganda  frontier  had  already  lieen  regulated  by 
tlie  Anglo-German  treaty  of  July  1,  18!t0,  the  terms  and  conditions  of 
which  were  recognized  on  behalf  of  the  Congo  State  in  the  later 
document.  Between  the  Indian  Ocean  and  Lake  Victoria  the  frontier 
hail  liecn  deflected  north  in  order  to  give  Germany  the  Kilimanjaro 
highlands;  in  return,  it  was  deflected  south  to  give  Great  Britain  the 
well-defined  Mfutiibiro  highlands  south-west  of  Lake  .Mbert  Edward, 
first  discovered  by  Speko  and  afterwards  seen  by  Stanley.  In  1894  thi.s 
term,  Mfumbiro,  wms  in  use,  on  the  authority  of  Dr.  Stuhluiann,  for  the 
vkole  of  the  volcanic  region  forming  the  watershed  between  Lake  Kivu 
and  liake  Alls-rt  Edward,  and  it  was  well  known  to  geographers  that 
these  highlands  laj’,  for  the  most  part,  we.st  of  the  position  then  a.ssigned 
to  the  30th  meridian  east  of  Greenwich.*  There  apjKjars,  therefore,  to 
be  no  room  for  disimte  as  to  our  frontier  south  of  1'’  S.  hit.,  which  should 
occupy  the  position  laid  down  on  the  accompanying  maji.  In  this 
district,  therefore,  British  territory  extends  considerably  lieyond  the 
doth  meridian. 

Since  1894  a  discovery  has  l»een  made  which  has  apparently  led  to 
some  needless  doubts  with  regard  to  the  we.stern  frontier.  It  has  lieen 
found  that  the  30th  meridian  east  of  Greenwich  does  not  lie  in  the 
position  jireviously  assigned  to  it  on  all  maps  of  Africa,  but  some 
miles  farther  east.  In  coiisequence,  in  place  of  intersecting  Lake 
.\lhert  Edward  and  the  Ruwenz-ori  range,  it  runs  wholly  east  of  the 
former,  and  east  of  all  but  a  portion  of  the  north-west  extremit}*  of 
the  latter.  It  can,  however,  hardly  need  to  be  stated  that  in  considering 
the  terms  of  the  agreement  of  1894,  every  competent  statesman  must 
accept  as  final  the  position  given  to  the  meridian  on  maps  of  that  date, 
the  only  one  that  could  possibly  have  been  in  the  minds  of  the  parties. 
The  frontier  is,  in  fact,  indicated  in  that  jiosition  in  the  sheet  3  of  the 
-“Carte  de  la  Province  Orientale  Nord  et  du  District  de  r.Vruwimi,”  on 

*  Sco  MHIfiliinfiiH  roll  f'iirfrhiin;i!<rei’'in<frn  tinil  (tehhrtfn  nu»  litr  DeiiMii  ii  Sriiiitz- 
gtiileli-H,  vol.  48,  llcft  1.  IHis  Volkanijcbiet  ibs  fVntrabifrikiinisi'litn  (inilicns  von 
Huii|itm:inii  von  Herrmann.  Witli  miip. 
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the  scale  of  1  :  1,000,000,  l)earing  the  imprint  “  Etat  Independent  du 
C’ongo,”  and  the  date  1904.  Yet,  despite  this  fact,  the  British  Govern¬ 
ment  have,  as  I  learnt  on  the  spot,  temporarily  withdrawn  their  outposts 
from  the  territory  west  of  the  newly  assigned  position  of  the  meridian, 
and,  consequently,  their  protection  from  tribes  which  had  enjoyeil  it  for  | 
more  than  ten  years. 

This  frontier  was,  admittedly,  a  provisional  frontier.  The  maps  of 
that  date  were  by  no  means  a  blank  in  the  district  in  question,  but  the 
details  of  local  tojwgrajdiy  were  obsctiro  and  the  relative  importance  of 
the  distinctive  features  uneertain.  The  negotiators  were  not,  or  thouglit 
they  were  not,  in  a  jmsition  to  doeide  finally  whether  a  mountain  crest 
or  a  river  course,  or  jmssibly  a  combination  of  the  two,  might  furnish 
the  most  convenient  line  of  demarcation.  In  these  circumstances  they 
left  the  matter  to  be  settled  at  a  later  date. 

The  extensive  knowledge  of  the  district  gained  in  the  last  twelve 
years,  has  shown  that  no  line  can  bo  satisfactory  that  bisects  the  Kuweii- 
zori  range,  the  intricate  valleys  of  which  are  inhabited  by  closely 
connected  tribes.  Moreover,  history  shows  that,  as  a  general  rule,  a 
frontier  region  is  peculiarly  liable  to  disorders  where  among  primitive 
pco]des  it  runs  through  the  heart  of  a  chain.  In  the  instance  under 
consideration,  an  arbitrary  and  imaginary  line  cutting  first  across  the 
plain  on  the  right  bank  of  the  Semliki  and  then  transversely  across 
innumerable  forested  spurs,  must  prove  a  most  undesirable  boundary. 

The  time  has  now  come  when  a  frfmtier  can  readily  bo  drawn  in  accord¬ 
ance  with  the  physical  features  of  the  country.  Nature  has  provided  a  _ 
natural  l)oundary  in  the  Semliki  river.  It  should  bo  adopted.  It  has 
Is-en  recognizetl  that  Lake  Albert  is  wlndly  British.  But  it  may  not 
be  found  impossible  to  compensate  the  Congo  State  for  any  loss  of 
territory  on  the  right  bank  of  the  Semliki  by  a  corresponding  grant 
west  of  that  stream. 

At  the  present  time  a  C!ongo  State  “Geographical  Expedition”  is 
working  along  the  l)Oundary  in  question,  and  it  is  understood  in  Uganda 
that  a  British  Survey  Commission  will  slntrtly  visit  the  district.  It 
is  of  the  greatest  imjxjrtance  that  its  instructions  should  allow  it  to 
survey  and  thoroughly  examine  all  the  country  as  far  westwards  as 
the  frontier  lines  shown  on  the  accom]Kinying  map,  whichever  of  them 
may  happen  to  be  the  farthest  west.  Unless  this  is  done.  His  .Majesty’s 
Government  will  not  have  the  full  knowledge  of  the  local  topography 
necessary  in  order  to  arrive  at  a  final  and  satisfactory  arrangement. 

The  boundary  lines  shown  on  the  German  frontier  indicate,  where 
they  diverge,  a  possible  “give-and-take”  which  would  bring  the  frontier 
into  closer  connection  with  natural  features,  and  thus  prove  advan¬ 
tageous  to  Wh  parties.  This,  however,  is  a  matter  for  separate 
consideration. 
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COAST  EROSION.* 

I.  By  CLEMENT  REID,  F.R.S. 

Ant  one  living  on  our  sea-coasts,  or  even  visiting  them,  must  have  noticed  the 
rapid  waste  of  the  cliffs  under  the  attacks  of  the  sea.  This  waste  is  particiilariy 
Dotice.ihle  in  the  cast  and  south  of  England,  and  it  will  therefore  be  most  useful  to 
confine  our  attention  to  those  regions. 

We  notice  the  melting  away  of  the  land,  and  we  naturally  think  of  it  ns  a  steady 
isroces*! — intermittent,  it  is  true,  according  ns  the  season  is  more  or  less  stormy, 
but  varying  little  when  the  average  is  taken  for  successive  groii|>8  of  years.  Closer 
ntudy,  however,  comiiels  us  to  recognize  that  the  changes  now  in  progress  are  by'no 
means  confined  to  a  continuous  attack  of  the  sea  on  the  land.  I'here  are  coni|H>n- 
nting,  but  less  conspicuous  changes,  such  as  the  accumulation  of  sliingle-lieaches 
and  sand-dunes,  and  the  silting  up  of  our  estuaries.  There  are  unex|«cted  geological 
complications  which  should  lead  us  to  pause  and  consider  before  we  say  that  the 
loss  is  an  unmixed  evil  and  should  be  8top|ie<l.  It  sism  liecomes  clear  that  the 
whole  of  the  changes  now  in  progress  on  our  coasts  must  be  studied  together, 
and  that  we  cannot  se|>arate  the  loss  of  land  from  the  other  phenomena  which 
accompany  it. 

If  we  study  the  physical  geography  and  geology  of  the  region,  noting  the  outline 
and  cross-section  of  the  coast,  measuring  its  annual  rate  of  loss  and  the  annual  rate 
of  accumulation,  we  soon  arrive  at  a  somewhat  unexfiecteil  result.  We  learn  that 
there  was  a  definite  date  at  which  the  changes  now  in  progress  began.  We  find 
not  merely  that  we  are  losing  annually  a  strip  of  land  of  noticeable  width,  hut  that 
the  whole  character  of  our  coast-line  is  altering. 

The  jirocess  is  not  very  conspicuous,  it  is  true,  in  a  single  generation ;  but  if  we 
read  the  geological  history  carefully,  its  im|iortance  is  far  greater  than  we  had 
imagined.  The  Hritain  that  C»sar  invadetl  was  very  different  in  its  coast-line  from 
the  Britain  of  to-day ;  the  Britain  of  three  thousand  years  ago  was  still  more  unlike. 
Not  "Illy  has  the  coast  recedeil ;  it  is  becoming  leas  indented  by  navigable  estuaries 
and  harbours,  and  the  existing  harbours  are  rapidly  silting  up.  Our  cliffs,  also,  are 
nearly  everywhere  becoming  higher  and  more  conspicuous. 

Ill  order  to  understand  the  nature  of  the  changes  that  are  now  going  on,  it  is 
neces.sary  to  look  back  some  three  or  four  thousand  years  to  see  what  the  country 
was  then  like,  otherwise  the  existing  irregularities  of  our  coast-line  will  be  unin¬ 
telligible.  I  do  not  projiose  to  go  back  further,  for  it  is  not  necessary  for  our  present 
purpise  to  deal  with  any  {leriod  earlier  than  that  of  Neolithic  man,  when  the  sea 
stood  aliout  GO  feet  below  its  present  level.  This  statement  may  seem  somewhat 
dogmatic,  but  space  will  not  ]>erniit  me  to  give  in  detail  the  evidence.  I  can  only 
say  that  a  close  study  of  the  buried  land-surfaces,  found  in  the  alluvium  at  various 
depths  down  to  about  50  feet  below  the  sea-level,  shows  that  oak  trees  floiirisheil  on 
the  lowest  of  these  ancient  soils.  This  proves  that  the  sea  then  stood  so  far  btdow 
its  present  level  that  no  sea-water  could  reach  the  roots  of  these  trees. 

This  former  low  level  of  the  sea  has  consequences  that  are  not  generally  realizisl. 
During  that  jieriisl  the  seaward  end  of  each  valley  was  lowererl  by  the  scour  of  its 
river,  till  the  valley-bottom  near  the  coast  reached  the  sea-level.  < 'onsc-quently  the 
greatest  depth  of  every  one  of  these  channels  w  ill  lie  found  at  a  level  about  60  feet 
below  the  jiresent  river  bed,  though  of  course  its  exact  (losition  may  not  coincide 
with  that  of  the  present  channel.  We  cannot  say  for  how  long  a  jiericsl  the  land  stcxxl 
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at  tills  high  level,  for  this  jiart  of  the  geological  reoonl  is  unfortunately  still  some¬ 
what  obscure.  The  periotl  was,  at  any  rate,  sufliciently  extended  for  the  V-8ha|>e<l 
sections  of  these  valleys  to  be  well  deveIo|ieil  (see  Fig.  1).  Engineers  must  remember 
the  existence  of  these  buried  cliannels  in  any  designs  for  docks  occupying  estuaries; 
the  channel  is  sure  to  occur,  and  its  exact  ix>sition  may  be  of  very  great  imi»ortiiiice, 
when  it  is  a  question  of  works  that  need  a  solid  foundation.  The  channel  is  usually 
narrow,  but  it  is  filled  with  loose  alluvial  defiosits. 

Thus  far  I  have  only  siioken  of  the  deeiiening  of  our  river-channels,  and  it  may 
lie  asked.  What  connection  has  this  with  coiist-crosion  ?  Theoretically,  it  may  have 
little  connection;  but,  owing  to  iieculUr  conditions,  the  relationship  in  Britain  is  a 
most  vit.al  one,  ami  1  will  explain  in  what  w.ay.  When  the  sea  stood  at  a  level 
fii)  feet  lower  than  now,  most  of  our  coast  was  fringed  by  a  belt  of  low  ground, 
extending  out  approxiimately  to  what  is  now  the  lO-fathom  tine.  On  the  landward 
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FIO.  1. — DIAGRAM  BBCTION  ACROSS  A  8ILTED-OP  VADLEY. 

side  of  this  belt  was,  and  in  many  places  still  is,  a  steep  grassy  slojie,  representing 
the  position  of  a  still  more  ancient  line  of  cliff,  the  face  of  which  has  been  hidden  by 
rubbish  washed  from  the  slope  above.  The  south  and  east  coast  of  England,  at  the 
period  with  which  we  are  dealing,  must  have  been  utterly  unlike  what  we  now  see. 
Instead  of  bedd  cliffs,  there  was  this  wide  coastal  plain,  like  the  plain  which  still 
extends  for  many  miles  west  of  Brighton,  reaching  a  width  of  8  miles  at  Selsey  Bill. 

About  four  thousand  years  ago  there  set  in  a  fairly  rapid,  but  intermittent 
subsidence  of  the  land,  or  rise  of  the  sea ;  we  do  not  yet  know  which  it  was,  but 
for  practical  purjKises  the  effect  is  the  .same.  This  rise  of  the  .sea-level  flooded  a 
great  jiart  of  the  coastal  jdain,  and  brought  the  waves  within  striking  distance  of 
the  rising  land  behind.  It  also  submerged  the  lower  part  of  all  our  valleys,  turning 
them  into  winding  sea  lochs,  or  fjords,  which  penetrated  far  into  the  land. 

The  question  may  l>e  asked.  Why  do  I  say  that  this  process  was  both  rapid  and 
intermittent?  As  a  follower  of  Lyell,  I  jierhaps  ought  to  say  that  it  was  gradual 
ami  almost  inqierceptible.  However,  the  facts  are  stubborn  things,  and  the  gwi- 
logical  evidence  seems  clearly  to  prove  that  the  process  was  more  rapid  and  more 
jerky  than  any  change  which  has  l»een  recorded  of  late  years.  We  cannot  go  fully 
into  the  evidence,  but  a  close  study  of  the  alluvial  material  and  old  buried  land- 
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burfai-is  which  now  fill  so  much  of  these  valleys  leaves  little  doubt.  All  our  big 
subiiicrgetl  valleys  tell  the  same  tale,  whether  it  be  the  llumlier,  the  Wash,  the 
Thames,  Southamiitou  Water,  the  Severn,  or  the  small  Cornish  rivers  whose  burieil 
channels  have  been  so  thoroughly  mined,  far  below  sea-level,  in  the  search  for 
stream-tin.  Wherever  we  can  see  the  dcjiosits,  sift,  wash,  and  examine  them,  or 
whereter  careful  records  have  been  kept,  we  find  masses  of  rapidly  deiKJsited  marine 
silt,  alternating  with  beds  of  jKJiit  and  thin  soils  in  which  trees  are  rooted.  But 
the  vegetation  is  usually  nothitig  but  brushwo<^l  or  quick-growing  trees,  and  the 
jieat  al>o  is  of  rapid  growth.  Otdy  at  the  very  bottotn,  far  below  the  presetit  sea- 
Icvel,  have  I  seen  oaks  of  more  than  a  liutidred  years.  Usually  the  evidence 
Migge>ts  the  rapid  accumulatioti  of  warp  to  the  level  of  high  water,  then  a  few  years 
of  peaty  swamp  or  alder  car,  followed  by  another  subsidence,  and  the  accutnulation 
of  more  warp.  And  so  the  process  goes  on  through  the  whole  60  or  CO  feet  of 
sediment  deposited  iti  the  silteil-up  j'arts  of  the  estuaries. 

This  rise  of  the  sea-level  may  have  been  completed  about  0500  years  ago,  at 
ihout  the  date  when  Stonehenge  was  being  built.  Whatever  may  be  its  exact 
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date,  the  completion  of  this  rise  is  the  starting-pjint  for  our  present  inquiry.  Only 
then  eoiiimenced  the  coast  erosion  which  we  now  see;  only  then  did  our  existing 
sliiiigle-Vieaehes  and  sand-dunes  begin  to  form. 

.\t  first  erosion  must  have  been  rapid,  for  the  sea  was  merely  eating  into  loose 
talus,  or  into  dill's  of  little  beiglit,  and  jiroteetive  banks  of  sliiiigle  anjl  sand  take 
time  to  flirm.  But  as  the  land  was  cut  into,  these  lo<.)se  masses  were  steadily 
removed  and  their  harder  jiarts  were  rolled  into  shingle-l>eaehes,  which  greatly 
proto  iitl  the  c.iast.  The  cliff  also  beeamo  biglier  as  it  was  cut  back.  Jn  short, 
everything  tendcil,  and  still  tends,  to  make  the  width  of  the  stri[i  destroyed  annually 
less  and  less. 

Many  may  be  surprised  when  it  is  affirmed  that  all  this  can  be  read  in  the 
contours  wc  meet  with  all  round  our  cyast.  A  section  drawn  across  the  co.ast  to 
the  sea  in  tlie  east  and  south  of  England  sliows  nearly  always  the  same  feature. 
It  does  not  exhibit  the  sea  eating  into  a  tableland;  it  usually  shows  a  plateau 
ending  seaward  in  a  long  sIoik*,  whicli  slojie  is  steadily  being  cut  into  by  the  sea. 
The  eliff  is  not  nearly  so  higli  as  it  will  be  a  tliousand  years  hence,  and  it  is  far 
higlier  tlian  it  was  at  the  date  of  Cicsar’s  invasion  (see  Fig.  2). 

This  brings  us  to  the  rate  at  which  the  loss  has  taken  place  since  the  sea  stootl 
at  its  present  level.  It  is  very  difficult  to  obtain  trustworthy  data,  but,  muglily, 
No.  V. — Novembek,  1906.]  2  l 
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the  loss  for  the  coast  soutli  of  Flainborough  Ilead  to  the  Thames  seems  to  avrrage 
atx)ut  a  yard  a  year.  Nut  only  is  the  land  eaten  into,  but  the  submerged  coastal 
]ilain  is  steadily  eroded  by  the  scour  of  the  tide  during  storms;  so  that  sites  of 
ancient  towns,  like  Shiixluu  on  the  Norfolk  coast,  aie  now  covered  by  several 
fathoms  of  water.  Coast  erosion  does  not  cease,  as  is  sometimes  tliought,  at  the 
sea-level;  it  continues  to  whatever  depth  a  strong  ctjjrent  combined  with  wave- 
oscillations  can  l>e  felt.  This  submarine  scour  is  jMirticularly  strong  close  to  tlie 
coast,  where  the  tidal  current  is  often  confined  to  a  definite  channel  between 
the  coast  and  sandbanks  outside. 

Tlie  importance  of  the  submarine  scour  need  not  be  dwelt  u])on;  but  I  inaj 
mention  a  striking  instance  of  it  uote*l  nearly  thirty  years  ago  on  the  Norfolk 
coast.  A  gale  of  exceptional  violena-,  with  a  north-west  wind  and  a  spring  tide, 
drove  the  water  into  the  North  sea,  so  that  the  flood-tide  ran  like  a  mill-race  ]iast 
the  projecting  coast.  The  loss  of  laud  was  exceptionally  great  during  this  gale, 
more  going  during  a  few  hours  than  the  average  for  a  year.  The  whole  foreshore 
at  low  tide  was  seen  to  be  ploughed  into  deep  channels  parallel  with  the  cliffs,  and 
other  similar  channels  were  cut  out  well  below  tide-level.  Heavy  slabs  of  ironstone 
were  thrown  up  on  the  beach.  I  wished  to  ascertain  the  source  of  this  ironstone, 
so  took  a  boat  and  dragged  for  it  a  few  days  after  the  storm.  We  found  the  sea 
bottom  quite  altered.  Normally  there  was  nowhere  a  depth  of  more  than  5 
fathoms  in  tiie  iiart  examined ;  but  we  found  10  fathoms,  and  then  the  drag  droj>])ed 
off  a  submarine  cliff  into  a  hole  of  15  fathoms.  Taking  the  boat  back  across  this 
channel,  we  were  suddenly  brought  up  by  the  grapnel  we  then  usetl  getting  fast. 
1  could  not  succeevl  in  detaching  a  slab  of  the  rock ;  but  when  at  last  the  grapnel 
was  cleared,  it  was  found  to  be  bent  back,  its  point  having  played  against  a  ferru¬ 
ginous  rock  like  the  slabs  thrown  up  by  the  storm.  This  shows  that  the  storm 
had  been  able  to  scour  to  a  depth  of  at  least  15  fathoms,  not  only  in  hxtse  sand,  but 
in  strata  containing  slabs  of  hard  rock.  A  few  months  afterwards  nothing  could 
be  found  but  the  ordinary  shallow  sea  with  a  gravelly  and  sandy  bottom. 

We  must  not  forget  this  submarine  scour  when  we  talk  of  building  sea-walls  or 
high  groynes  on  a  coast  where  there  is  no  solid  foundation,  and  where,  to  adil  to 
the  difficulty,  there  is  a  high  cliff  of  loose  material  with  a  base  of  loam  or  quick¬ 
sand,  so  that  the  cliff  is  ever  moving  slowly  and  almost  imiterceptibly  seawani.  I 
have  seen  several  generations  of  groynes  and  sea-walls  built  and  destroyed  on 
stretches  of  coast  where  these  natural  conditions  have  been  ignored. 

We  will  next  inquire  what  becomes  of  the  land  thus  lost,  for  there  are  comj)en- 
sations.  The  coarser  material  in  j>art  is  washed  into  deeiwr  water  and  lost ;  but 
much  of  it  is  piled  into  shingle  beaches,  w  hich  form  our  l)est  liarrier  against  inn  ads 
of  the  sea.  The  sand  partly  forms  shelving  beaches,  on  which  the  sea  Bjicnds  iU 
force  with  little  effect;  or  it  is  blown  up  by  the  wind  into  dunes,  behind  which 
large  tracts  of  marshland  may  be  ]>rc8erved  as  jmsture.  Sandbanks  and  dunes  have 
a  proU-ctive  effect  which  must  not  bo  forgotten :  they  enable  valuable  jiasturu  to 
exist  below  the  level  of  high  water.  Ilehind  the  banks  the  rise  and  fall  of  the  tides 
may  scarcely’  be  felt,  and  dry  land  may  exist  only  a  little  above  the  level  of  mean 
tide.  Of  course,  it  the  erosion  of  the  c<»ast  were  stopped  elsew'here,  as  it  has  been 
in  certain  jdaces,  shingle  beach  and  sand-dune  will  themselves  wear  out  and 
diBap]x:ar,  and  the  low  lands  may  be  left  uni)rotected  during  storms. 

Another  conqiensation  for  the  loss  of  land  must  be  mentione«i,  though  here  all 
do  not  agree.  I  allude  to  the  great  gain  of  alluvial  laud  in  the  sheltered  estuaries, 
such  as  those  of  the  Uumber  and  Wash.  It  is  often  sUte*!  that  the  many  square 
miles  reclaimed  during  the  historic  ))eriod  are  merely  the  deiwsits  from  the  rivers. 
To  a  certain  extent  this  is  true ;  but  1  have  stood  on  Dimlington  beacon  after  a 
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gale,  when  the  llulderncss  cliffs  had  suffered  great  loss,  aud  have  watched  the  thick 
yclluw  stream  that  swept  down  the  coast  with  the  flood  tide  and  rushed  into  the 
Humber.  Here  was  an  amount  of  mud  carried  in  sufficient  to  add  considerably  to 
the  marshes,  as  the  particles  were  strained  out  by  the  submerged  vegetation.  We 
do  wrong  to  neglect  this  source,  especially  when  we  see  that  certain  of  our  harbours, 
which  receive  few  or  no  streams,  are  yet  silting  up  with  great  rapidity.  To  what 
extent  the  gain  in  these  marshlands  com]>cnsates  for  the  loss  on  the  coast,  I  cannot 
say,  for  exact  measurements  are  imiiossible  to  obtain. 

'I'his  silting  up  of  the  submerged  estuaries,  however,  may  be  looked  at  in 
anotlier  way,  and  then  it  becomes  a  loss,  not  a  gain.  It  means  that  many  of  our 
harlx)ur8  are  raj)idly  becoming  useless,  and  that  numerous  arms  of  the  sea,  formerly 
navigable  for  miles  inland,  have  dwindled  to  shallow  streams  flowing  through 
alluvial  flats  or  sandbanks. 

before  we  take  for  granted  the  desirability  of  attempting  to  stop  the  wearing 
away  of  our  coasts  (except  near  towns)  we  must  strike  a  balance  between  loss  and 
gain.  On  the  one  hand,  we  lose  considerable  areas  of  agricultural  land,  our  sea- 
coa^t  towns  are  injurerl,  and  our  harbours  tend  to  silt  iq).  On  the  other  hand,  we 
gain  considerable  areas  of  valuable  agricultural  land — more  valuable  than  the 
average  of  that  lost,  and  through  the  accumulation  of  shingle  beach  and  sand-dune 
we  obtain  protection  for  certain  low  lands  which  otherwise  would  be  flooded  aud 
sjoilt.  If  the  loss  excceels  the  gain,  there  will  still  remain  the  question  whether 
we  shall  obtain  any  sufficient  comix-nsittiou  for  the  enormous  cost  of  any  works  put 
up  to  protect  agricultural  land. 

Some  curious  problems  are  suggested  by  this  inquiry’.  Many  may  think  them 
of  no  practical  imjHjrtance;  but  to  the  geologist  aud  the  geographer  they  are  of 
great  interest,  and  cry  aloud  for  a  solution.  If  what  I  have  said  is  correct,  and 
since  civilized  man  lived  in  llritain  there  has  been  a  rapid  change  of  sea-level, 
followed  by  a  long  rest,  what  are  the  jtrospects  of  a  similar  i)eriod  of  rapid  change 
again  setting  in?  To  answer  this  question,  we  must  know  whether  it  was  the  land 
that  sank  or  the  sea  that  rose,  and  what  was  the  cause  of  the  movement.  We 
have  had  many  sj^culations ;  but  thus  far  we  can  neither  explain  the  cause  of  the 
])hcnomena,  nor  predict  future  movements.  It  is  a  problem  of  great  imjiortance, 
for  a  new  rise  or  fall  of  the  sea-level  to  the  extent  of  a  few  feet  would  have  most 
disastrous  effects  on  all  our  coasts  and  harbours,  and  would  seriously  interfere 
with  our  inland  drainage  until  things  were  again  adjusted.  Are  we  now  living 
in  a  ]x;riod  of  excejitional  stability,  both  of  sea-level  and  climate;  or  is  it,  as 
geology  suggests,  a  mere  interlude  which  may  at  any  time  give  place  to  rapid 
change  ? 

II.  By  E.  R.  MATHEWS,  A.M.I.C.E.,  F.O.S.,  Borough  Engineer  of  Bridlington. 

^Ir.  Mathews  jointed  out  that  no  part  of  our  coiist  was  changing  more  rapidly 
than  that  line  of  coast  that  was  situated  Ix^twecn  Bridlington  aud  Spurn  Point, 
which  is  known  as  the  Uolderness  coast  of  Yorkshire.  He  said  that  this  coast-line 
Wi'.s  scarcely  the  same  for  two  consecutive  days,  and  that  this  was  easily  accounted 
for  by  the  fact  that  the  material  forming  this  coast  consisted  of  glacial  drift,  which 
Wiw  more  easily  eroiled  than  any  other  material.  He  iwinted  out  that  it  had  fallen 
to  his  lot  to  have  to  design  and  carry  out  for  the  Bridlington  Corjioratiou,  in  order 
to  prevent  the  inroads  of  the  sea,  £30,000  worth  of  sea  defence  works,  and  for  several 
years  past  he  had  made  a  siHJcial  study  of  the  erosion  of  this  i)art  of  our  coast,  with 
the  result  that  he  was  able  to  give  certain  information  restiecting  it,  the  following 
table  being  a  summary  of  same  : — 
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Slmmahy  r>  Erosion  on  the  IIoldkrness  Coast. 


Part  of  coast. 

Formatiun  of  cliff;*. 

DiHaoce. 

Katp  of  erosion  in 
yards  per  annum. 

Height  of  cliff". 

Flamborough  Head  to 

1  Chalk  for  :t  | 
<  miles,  then  [ 

5 

(  0-5  yd.  to  21 

80  ft.  to  13U  ft. 

Bridlington . 

1  glacial  drift  I 

\  y*i»-  / 

Bridlington  . 

Glacial  drift 

2 

Protected 

— 

Bridlington  to  Barmstoii 

5 

3  yds. 

10  ft.  to  30  ft. 

Barinstone  to  Ulromc  ... 

M  S' 

5 

1  i  vd.  to  4  vds. 

10  ft.  to  20  fi. 

Ulrome  to  Skipsea 

li 

2  yds. 

25  ft.  to  35  It. 

Bkipsea  to  Skirlington . . . 

,, 

2 

2  yds. 

— 

Skirlington  to  At  wick ... 

1 

2J  to  3  yds. 

30  ft. 

Atwick  to  Hornsea 

2 

_ 

— 

Hornsea . 

llornBca  to  lIoroBea 

— 

Protected 

— 

Burton  . 

Hornsea  Burton  to 

” 

1 

2J  to  4J  yds. 

30  ft.  to  40  It. 

Majipleton  . 

„  ,, 

li 

2  to  3  vds. 

50  ft. 

Ma|)plcton  to  Aldborough 
Aldborough  to  Bing- 

” 

3i 

2  to  2}  yds. 

70  ft. 

borough  . 

Ringborough  to  Withern- 

” 

2 

3  yds. 

50  ft. 

sea  . 

»»  »* 

7 

3  to  4  yds. 

25  ft. 

Withernsea  . 

Withernsca  to  Diiuling- 

1*  •> 

— 

Protected. 

— 

ton  . 

„  „ 

5i 

::j  yds. 

— 

Dimlington  to  Easingtou 

,,  „ 

1 

5  vds. 

— 

Easiogtun  to  Kilnsea  ... 

,,  ,, 

3  to  4  yds. 

— 

Kilnsea  to  Spurn  point 

Sandhills 

- 

— 

— 

Mr.  Mathews  then  gave  the  meeting  some  interesting  calculiitions  that  he  liad 
made  resix'cting  the  erosion  on  this  part  of  our  coast  since  tlie  earliest  times.  And 
in  quoting  from  a  paj>er  read  by  him  before  the  Institution  of  Civil  Engineers,  he 
said  that,  assuming  the  average  height  of  the  cliff  to  be  18  feet,  and  the  weight  jier 
cubic  foot  of  the  glacial  deiwsit  and  boulder  clay  to  be  120  lbs.,  no  less  than 
1,904,194  tons  of  clifif  are  washed  away  annually.  The  erosion  has  been  estimated 
by  some  engineers  to  be  3,000,000  tons  jrer  annum,  but  he  thinks  that  the  figures 
given  are  more  correct.  Further,  assuming  that  a  rate  of  erosion  of  3  yards  jkt 
annum  has  Item  going  on  for  the  past  'century,  no  less  than  3052  million  tons  of 
cliff  have  been  swallowed  up  during  that  time.  As  to  area  lost,  assuming  that 
1  acre  jier  mile  of  coast-line  has  been  swallowed  up  annually,  and  that  loss  at  this 
rate  has  been  continuous,  no  less  than  60,60*)  acres  have  been  swallowed  up  by  the 
sea  since  the  time  of  the  first  Homan  invasion  under  Julius  Ciesar  in  the  year  55 
B.c.  If  the  coast-line  between  Flamborough  Head  and  Briiilington — 5  miles  in  length 
— be  added,  and  the  rate  of  erosion  of  that  i>art  of  the  coast  be  taken  at  an  average 
of  6  feet  i>er  annum,  the  loss  is  found  to  be  3ij  acres  iicr  annum,  or  7180  acres 
swallowed  up  in  the  jicriod  named.  This  makes  a  total  of  73,780  acres,  or  115 
s(iuare  miles  of  land  lost  since  the  time  of  the  Roman  invasion,  between  Flam- 
borough  Head  and  Kilnsea  (near  Spurn  Point),  an  area  almost  equal  to  that  iqion 
which  Ijondon  stands.  Again,  the  average  rate  of  erosion  of  the  coast  lietween 
Bridlington  and  Kilnsea  is  11  feet  jier  annum.  Assuming  that  erosion  since  the 
Roman  invasion  had  bejn  continuous  at  the  rate  of  3  yards  jrer  annum,  the  sea  has 
made  an  inroad  ujxrn  the  land  during  that  time  to  the  extent  of  3^  miles. 

He  then  dealt  with  the  abnormal  erosion  and  destruction  that  had  been  done  by 
the  sea  during  the  past  winter,  and  referred  to  the  flooding  that  took  place  in  March 
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last  on' the  Iloldcrness  coast  between  Eas-ington  and  Kilnsea,  wben  over  a  thousand 
acres  of  agricultural  land  was  transfuruKHl  into  a  series  of  lakes  of  salt  water,  which 
in  some  places  were  8  feet  in  deiith.  He  pointed  out  that  Kilnsea  for  a  time  was  a 
complete  island,  and  illustrated  this  by  a  map  which  he  ])roduecd,  and  which  showe<l 
the  jx)int  at  which  the  sea  broke  through.  Air.  Alathews  pointed  out  what  a  serious 
matter  it  would  be  for  the  navigable  channel  up  to  Hull  if  the  sea  and  the  Humber 
made  a  permanent  juncture  at  this  jK>int.  He  iwintcd  out  that  such  an  occurrence 
was  not  altogether  improbable,  seeing  that  the  lowlands  that  were  flocHled  were  in 
many  places  6  feet  below  the  level  of  the  sea.  He  also  stated  that  the  erosion  on  the 
lIoMcrness  coast  received  considerable  impetus  during  this  and  other  storms  which 
have  taken  place  during  the  past  winter. 

He  said  that,  although  the  huge  lakes  referred  to  soon  disapjiearod,  the  withered 
and  brown  wilderness,  with  sea-drift  scattered  abuit,  here  and  there  a  wrecked  agri¬ 
cultural  implement,  told  its  oevn  tale  of  what  had  only  a  few  months  ago  occurred. 

Mr.  Mathews  then  gave  some  interesting  information  respecting  the  growth  or 
diminution  of  headlands  on  the  east  coast.  The  growth  of  Spurn  Point  (Yorkshire) 
was  one  of  the  most  remarkable  instances  citeel.  The  position  of  Spurn,  he  sahl, 
was  a  variable  one,  and  was  constantly  changing.  He  jKjinted  out  that  it  was  built 
up  largely  by  the  erenled  material  from  the  Holderness  coast,  and  consisted  of  vast 
(piantities  of  sand  and  shingle,  which  were  steadily  accumulating.  He  said  that  at 
one  time  this  was  an  island,  and  its  connection  to  the  mainland  was  a  more  or  less 
gradual  process.  In  16G0  the  high-water  mark  extended  just  to  the  south  of  Kiln¬ 
sea,  Spurn  being  simply  a  heiip  of  shingle,  some  distance  to  the  south. 

Collins,  in  his  chart  dated  1G84,  shows  Spurn  connected  to  the  mainland,  but  it 
is  difficult  to  say  whether  this  was  correct,  as  later  surveys  show  Spurn  to  lie  still 
an  island.  From  1820  to  1852  Spurn  was  only  an  island  at  high  water.  In  1852, 
htiwever,  high  water  spring  tides  only  submergeel  two  places. 

In  December,  1849,  during  a  north-north-west  gale,  a  serious  breach  was  made 
in  this  nich  of  land,  about  half  a  mile  to  the  north  of  the  then  High  Lighthouse.  It 
was  320  yards  wide,'and  at  high  water  ordinary  spring  tides  it  had  12  feet  of  water 
in  it.  It  was  subsequently  made  good  by  the  deixisit  of  chalk. 

Since  1852  Spurn  has  been  well  protected  by  groynes,  and  it  is  gradually  extend¬ 
ing  to  the  south  and  west.  Mr.  A.  E.  Butterworth,  the  engineer  to  the  Humber 
Conservancy  Board,  stated  in  a  paiier  entitlcil  “  Notes  on  the  (irowth  of  Spurn,”  read 
before  the  Yorkshire  Naturalists’  Union  in  July,  1904,  “  that  the  westerly  movement 
of  Spurn  between  1851  and  1888  has  been  at  the  rate  of  8  feet  i)er  annum  on  the  east 
or  North  Sea  side,  and  17  feet  per  annum  on  the  west  or  Humber  side,  show  ing  that 
the  Point  has  increased  considerably  in  width.” 

He  next  referred  to  Dungeness  point  (Kent)  as  being  a  remarkable  headland, 
the  growth  of  which  seaw’ards  between  1G89  and  1814,  accortling  to  Mr.  J.  B. 
Ri’ilman,  was  at  the  rate  of  7  yards  ix;r  annum.  Ho  stated  that  the  Trinity  House 
records  show  the  seaward  advance  of  Dungeness  jxiint  to  have  been  at  the  rate 
of  9  feet  annually  between  1792  and  1850;  13  feet  to  14  feet  between  1850  and 
1871 ;  and  8  feet  between  1871  and  1897.  The  lighthouse,  ho  stated,  had  been 
shifterl  seaward  three  times  during  the  last  century.  The  vast  extent  of  this 
shingle  deposit  may  be  gaugeil  from  the  fact  that  at  100  yards  from  the  shore  at 
the  point  at  low  water  there  are  4  fathoms  of  water,  and  330  yards  from  the  shore 
at  low’  water  there  are  15  fathoms  of  water.  He  then  pointetl  out  that  the  remainder 
of  the  headlands  on  the  cast  coast  were  receding — Flamborough  Head,  which  consists 
of  chalk  cliffs  80  to  130  feet  in  height,  at  the  rate  of  1’5  foot  per  annum ;  Lowestoft 
Ness  (Suffolk),  which  is  the  most  easterly  point  in  England,  the  cliffs  here  consist¬ 
ing  of  glacial  drift,  and  the  beacli  widening  at  the  foot  of  the  cliffs,  forming  a  broad 
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expanse  of  “denes.”  This  point  receded  between  1854  and  1901  1100  feet,  or 
23‘4  feet  per  annum,  these  figures  being  based  on  evidence  afforded  by  a  series  of 
surveys  and  plans  in  the  possession  of  Trinity  House. 

The  Naze  (Essex),  which  consists  of  low  cliffs  of  gravel  and  sand  overlying 
London  Clay,  is  receding  at  the  rate  of  9  feet  per  annum.  The  North  and  Sooth 
Forelands  (Kent),  which  consist  of  chalk  cliffs  20  to  150  feet  in  height,  are  receding 
at  the  rate  of  2  feet  per  annum. 

Mr.  Mathews  then  proceetled  to  show  how  the  estuaries  of  rivers  were  becoming 
changed,  and  referred  to  the  interesting  growth  of  Sunk  island  at  the  estuary  of 
the  Humber.  He  said  that  at  the  close  of  the  seventeenth  century  this  was  un 
island  of  only  a  few  acres,  but  that  it  had  now  an  accumulation  of  warp  or  silt  of 
over  15  square  miles’  area,  and  formed  valuable  pasture  land.  In  1060  it  consisted 
of  two  huge  stindbanks  with  a  channel  between  them.  In  1684  7  acres  were 
enclosed.  In  1744  1.561  acres  had  been  encloseil.  In  1850  7000  acres  had  bsen 
enclosed.  In  1906  9600  acres,  or  15  square  miles,  had  been  enclosetl.  He  sfcited 
that  there  were  otlier  large  areas  in  the  estuary  of  the  Humber,  covering  nearly 
100  square  miles,  which  have  also  been  reclaime<l  from  time  to  time  by  warping. 

The  Toes  estuary,  he  said,  was  formerly  over  4  miles  in  width  at  its  mouth, 
but  more  than  10  square  miles  of  marsh  land  have  now  been  reclaimed  betwci  n 
Stockton  and  the  sea.  He  also  iwinted  out  that  the  Wash,  which  forms  the  estuary 
of  the  None,  Witham,  Glen,  Great  Ouse,  and  Welland,  previous  to  the  Roman 
invasion  extended  many  miles  inland,  covering  largo  areas  in  the  counties  of 
Huntingdon,  Lincoln,  Cambridge,  and  Norfolk.  The  Romans  reclaimed  a  vast  area 
of  land  in  this  estuary,  now  known  as  Marshland  and  South  Holland,  by  the 
construction  of  embankments  over  50  miles  in  length. 

The  great  level  of  “  the  Fens  ”  was  largely  reclaimed  in  the  seventeenth  century, 
chiefly  under  the  direction  of  the  Dutch  engineer,  Vermuyden,  and  his  work  w;i8 
extended  from  time  to  time  to  the  last  century.  Mr.  Mathews  jrointed  out  that 
this  vast  tract  of  most  fertile  land  extends  to  over  1000  square  miles. 

On  the  north  side  of  the  'I'hames  estuary  the  princijral  reclamations  were  Mersca 
island  and  lanils  bordering  the  river  Blarkwater,  Wallasea  isle.  Foulness  i>lo, 
Shoebury  isle,  Canvey  island,  Fobbing  marsh.  Tilbury  marsh,  and  the  long 
succession  of  lowlying  lands  bordering  the  river  to  a  considerable  distance  west 
of  London.  On  the  south  side  similar  reclamations  h.avo  been  made  extending 
from  London  to  Whitstable  flats,  including  the  Woolwich,  Erith,  Hartford,  and 
Gravesend  flats,  Cliffe  marsh.  Stoke  marsh,  and  parts  of  the  isle  of  Sluqqiey. 

He  then  briefly  referred  to  the  erosion  and  accretion  that  was  taking  place  on 
the  east  coast  generally,  and  pointed  out  that  from  the  Tweeil  to  the  Tyne  (Berwick 
to  Tynemouth,  60  miles)  the  coast  for  the  most  part  was  rocky,  consisting  chiefly 
of  limestone  with  shale  and  sandstone  be<ls,  and  that  little  or  no  serious  erosion  had 
taken  place  during  historic  times.  From  the  Tyne  to  the  Tees  (Tynemouth  to 
Hartleirool,  28  miles)  erosion  had  only  taken  place  where  the  cliffs  were  of  a  soft 
nature,  such  as  just  to  the  north  of  South  Shields,  where  the  low  cliffs  are  of  glacial 
drift,  and  immediately  to  the  south  of  Sunderland  harbour,  where  the  cliffs  are 
formed  of  the  same  m,aterial,  and  in  these  places  the  erosion  is  at  the  rate  of  ab<  iit 
2  feet  per  annum.  The  remainder  of  the  coast-line  is  rocky,  and  no  erosion  is 
taking  place.  He  pointed  out  that  north  of  Hartlepool  large  traces  of  blown  sand 
occurred,  which  have  driven  the  high-water  line  seawanls. 

From  the  Tees  to  Flamborough  Head  (59  miles)  erosion  is  taking  place,  varying 
with  the  geological  formation  of  the  coast-line,  and  landslijis  are  of  frequent 
occurrence  where  glacial  deposits  occur,  and  in  situations  such  as  Runswick,  where 
ma.sse8  of  clay  overlay  the  slippery  shale.  The  coast-line  is  intersected  by  dccit 
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becks,  many  containing  lar<;e  deposits  of  glacial  drift  and  boulder  clay.  At  Filey 
the  bt  adland  of  hard  calcareous  grit  kuown  as  Filey  Brigg  has  resi8te<l  the  erosive 
action  of  the  sea,  but  to  the  south  the  glacial  cliffs  have  been  seriously  erotled, 
forming  a  deep  bay  which  extends  as  far  as  Spoeton. 

Flamborough  head  to  the  Humber  (1.5  miles)  has  alrea<ly  been  referred  to. 
Humlier  to  "  the  Wash  ”  (45  miles). 

The  Lincolnshire  co.ast  is  lowlying,  and  consists  of  boulder  clay  and  alluvial 
deposits.  S.and-dunes  fringe  the  coast,  and  here  form  an  excellent  protwdion, 
eepet  ially  by  planting  and  encour.aging  the  growth  of  marram  grass.  Where 
erosion  on  this  coast  has  f>ccurre<l  it  has  been  very  slight  indeed ;  and,  generally 
speaking,  accretion  is  t.aking  place,  especially  in  the  estuary  of  the  Wash,  as 
elrcady  reforretl  to. 

From  “the  Wash”  to  the  Thames  (Norfolk  and  Suffolk  coasts)  the  coast-line, 
gener  illy  speaking,  consists  of  glacial  drift  and  bouhler  clay,  with  here  and  there 
sandhills  or  wide  alluvial  deitosits  and  flat  s.andy  banks.  The  sea-bed  for  m.any 
miles  from  the  shore  is  very  shallow.  Great  erosion  is  t.aking  place  on  this  coast. 

The  average  rate  of  erosion  at  Sheringham  during  the  past  hundred  yeiirs  has 
been  2  feet  per  annum.  At  South  wold  the  loss  has  lieen  estimated  at  from  5  to 
15  yards  per  annum.  Whole  jiarishes  and  townships  have  heen  swept  away  on 
this  coast  within  historic  record.  Ho  said  that  Mr.  .1.  B.  Redman  places  the 
erosiun  of  the  coast-lino  between  Cromer  .and  Mundesley  at  an  average  of  14  feet 
per  annum.  At  Cromer  the  sea  is  believe<l  to  have  encroached  2  miles  since 
Roiii.an  times. 

Mr.  Carey,  m.i.c.k.,  says,  “Considering  how  near  to  the  coast-line  .are  the  broads 
and  w  aters,  like  Lake  Lothing,  and  also  considering  the  gre.at  indentation  of  this 
outline,  the  apprehension  which  exists  in  the  counties  of  Norfolk  and  Suffolk  of 
serious  inro,ads  of  the  sea  beyond  the  mere  frongo  of  co.a.st-line  would  ajipear  to 
he  justifieil.”  Btdween  Lowestoft  and  Fakefield  the  loss  of  cliff  is  estimated  by 
Mr.  Wheeler,  m.i.c.k.,  to  be  at  the  rate  of  11  feet  annum. 

From  the  Thames  to  Dungeness.  At  Herne  bay  the  erosion  is  very  great : 
between  1872  and  18%  it  amounted  to  over  lOOO  feet;  in  190.3  an  enormous  land¬ 
slip  occurreil.  In  fact,  landslips  are  of  frequent  occurrence.  Minster  church,  which 
a  hundred  years  ago  was  2  miles  from  the  river,  is  now  close  to  the  latter.  In 
Peawell  bay  the  chalk  cliffs  are  being  worn  away.  The  average  erosion  of  the 
chalk  cliffs  of  Thanet  is  statc<l  by  Mr.  Woodward  to  lie  alxuit  3  feet  per  annum.  The 
cliffs  l)ctween  Sheerness  and  Reculvers  consist  mainly  of  London  Clay.  South  of 
Pegwell  bay  to  Deal  and  Walmer  is  a  low  tract  of  marshland  reclaimed  from  the  sea. 
The  chalk  cliffs  recommence  at  Kingsdown,  2  miles  south  of  Deal,  and  extend  to  F<dke- 
stone.  Between  Folkestone  and  Hythe  the  cliffs  consist  of  the  Lower  Green.sand  beds. 

Mr.  Mathews,  in  concluding  his  remarks,  briefly  referred  to  the  satisfaction 
which  had  lieen  given  throughout  the  country  generally  by  the  appointment  by  the 
Government  of  a  Royal  Commission  to  investigate  into  the  important  question  of 
coast  erosion,  which  was  a  matter,  in  his  opinion,  not  only  of  very  great  importance, 
but  of  national  concern. 
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It  is  well  known  York  was  the  first  meeting-place  of  the  British  Association. 
It  was  chosen  for  geographical  reasons,  being  conveniently  central  in  days  when 
transiKirtation  facilities  were  very  different  from  what  they  arc  to-day.  York  is 
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still  central,  and  there  are  many  other  reasons,  historical  and  physical,  which  inalce 
it  interesting  to  geographers  to  meet  there.  The  Geographical  Section,  however,  U 
not  yet  comiK)sed  of  a  sufficiently  large  body  of  trained  geographers  to  j^ermit  such 
use  of  the  meeting-place  for  jiaj^rs  on  special  local  problems  and  for  interesting 
excursions  as  is  made  by  the  meml>ers  of,  say,  the  Geological  Section.  Indeed, 
geologists  Iteing  generous  and  friendly  folk,  the  geographer  makes  most  use  of  the 
meeting  by  attending  the  Geographical  Section  in  the  morning  and  the  geological 
excursions  in  the  afternoon.  The  most  enjoyable  excursion  was  an  “  unofficial  ”  i  ne 
arranged  by  the  geologists.  It  extended  over  two  days,  during  which  the  feature* 
of  the  eastern  half  of  the  York  moors  were  examined,  under  the  guidance  of 
Prof.  P.  F.  Kendall,  well  known  for  his  works  on  the  glacial  lakes  of  Cleveland  and 
on  the  glaciation  of. Yorkshire,  and  for  his  excellence  as  the  leader  of  such  an 
ex|iedition. 

Coming  to  the  work  of  the  Geographical  Section  itself,  it  will  be  seen  from  the 
account  given  below  that  it  was,  as  usual,  both  varied  in  its  subject  and  its  tn  at- 
ment.  The  section  was  constituted  as  follows: — 1‘residitit :  Right  Hon.  Sir  Gc<'rgc 
Taubman  Goldie,  k.c.m.o.,  d.c.i,.,  f.u.s.  Vice-Presidents:  Major  C.  F.  Close,  u.k., 
c.H.o. ;  Colonel  1).  A.  Jcdinston,  r.k.,  c.b.  ;  J.  Scott  Keltic,  ;  II.  H.  Mill, 
i.Ti.D.,  D.sc.  Seeretarins:  F,.  Heawood  (/iccor</c/’),  A.  J.  llerbertson,  E.  A.  lleeves, 

G.  Yeld.  Committee:  Dr.  Temiiest  Anderson,  Major  J.  II.  Ileacom,  J.  Holton, 

H.  N.  Rudmose  Brown,  (’olonel  Feilden,  Major  Forl)cs,  J.  Stanlej'  Gardiner, 
Major  E.  II.  Hills,  c.m.o.,  D.  G.  Hog.arth,  Prof.  G.  W.  Hoke,  Prof.  Emory  Johnson, 
J.  McFarlane,  Dr.  J.  Milne,  F.u.s.,  James  Murray,  J.  L.  Myres,  H.  Yule  Oldham, 
J.  Parkinson,  Staff-Commander  Dubois  PhiHi]is,  J.  Howard  Reed,  (dement  lb  id, 
F.u.s.,  Alajor  P.  Alolesworth  Sykes,  John  Thomson,  and  A.  Trevor-Hattye. 

A  large  concert-hall  was  assigntd  to  the  section,  which  unfortunately  had  so 
bad  an  echo  that  it  was  very  diflicult  to  hear  the  sjicakers,  and  discussions  were 
curtailed  in  consequence.  With  a  crowded  audience,  the  echo  did  not  occur ;  but 
lioimlar  though  the  Geograi>hical  Section  is,  the  whole  hall  w.os  never  filled  during 
its  meetings. 

'The  President’s  address  on  the  Progress  of  Geography  during  the  quarter  of  a 
century  which  h.as  elapsed  since  the  last  meeting  of  the  Asso<-iation  at  York  has 
already  apjicared  in  the  Journal.  Several  of  the  communications  read  to  the  section 
will  also  appear  in  the  Journal.  They  will  only  be  mentioned  by  title  here. 

The  exploration  jiajiers  were  by  (a)  Major  P.  Molesworth  Sykes,  on  a  “  'I'our  in 
S.iuth-East  Persia,”  with  an  account  of  the  ancient  cities  of  Narmashir;  (6)  Dr. 
Ijongstaff  on  his  journey  in  the  Central  Himalayas  and  adja<-ent  jiarts  of  Tils  t. 
Major  Sykes's  tour  was  undertaken  in  connection  with  a  commercial  mission, 
which  left  Kerman  in  January,  IDOo.  It  is  descril>ed  in  the  pajier  printed  in  the 
present  number  of  the  Journal. 

Dr.  Longstaff's  journey  took  place  during  the  summer  of  1905,  the  tiaveller 
being  accompanied  by  an  Italian  Aliiine  guide  and  a  jicrter.  From  Kumaon,  the 
eastern  glaciers  of  the  Xanda  Devi  group  were  explored,  and  heights  of  over  20, (XX) 
feet  attained.  After  a  visit  to  the  glaciers  north  of  Xamjia,  in  the  north-west  corner 
of  Nepal,  the  j'arty  accomi>anied  Mr.  C.  A.  Sherring  on  his  mission  to  Western 
Tibet.  From  Purang  (Taklakot)  Dr.  Longstaft'  made  his  way  to  Gurla  Mandhata 
(25, .‘$50  feet),  reaching  a  height  of  alx)ut  23,000  feet.  The  whole  party  afterwards 
traversed  the  neck’of  land  ^between  lakes  Mansarowar  and  Rakas  'I’al,  and  examincil 
the  channel  connecting  them.  On  August  28  Dr.  Longstaff  crosseil  the  Chor  H<«ti 
jiass  into  Garwhal,  and  in  October  made  a  reconnaissance  up  the  Kuramtoli  glacier. 
A  detailedfaccount  of  the  mountaineering  experiences  has  ajqieartd  in  the  August 
numl«r  of  the  Alpine  .Journal. 
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Mr.  Stanley  Gardiner  gave  an  account  of  the  Percy  Sladen  Expedition  in  H.M.S. 
SeaJark  to  the  Chagos  archipelago,  in  amplification  of  jiart  of  the  rei>ort  of  the 
British  Association  Committee  for  the  Exploration  of  Parts  of  the  Indian  Ocean,  of 
which  Mr.  Gardiner  is  secretary.  The  general  results  of  the  exjiedition  have  already 
spjx'areil  in  the  Journal. 

Two  lectures,  admirahly  illustrated  by  lantern-slides,  w.os  the  outcome  of  la.st 
year’s  visit  of  the  Association  to  South  Africa,  and  both  attracted  large  audiences. 
Mr.  Yule  Oldham  described  the  route  and  exi>eriences  of  the  official  party,  and  Mr. 
Trevor-llattyo  gave  an  account  of  an  exjieilition  he  made  uji  the  Zambezi  above  the 
Victoria  falls  into  a  still  almost  unknown  region.  Mr.  .John  Tliomson  gave  a 
lecture  on  “  Photograjihy  for  Explorers,”  illustrated  by  sjiecimenB  of  his  own  work, 
which  will  be  illustrated  in  the  Fkottish  (Jeoijrnphical  Ma'jazine.  Another  illustrateil 
lecture  had  for  its  subject  the  Limestone  Caves  of  Western  Australia,  the  wonders  of 
which  were  vividly  described  by  Prof.  W.  ]>.  IJottomley. 

The  section  was  fortunate  enough  to  hear  from  Prof.  W.  M.  llamsay  a  summary 
of  the  results  of  his  many  exjieilitions  to  Asia  Minor  and  long  years’  study  of  its 
past.  After  jiointing  out  the  imjKirtance  of  the  geographical  situ.ation  of  Asia 
Minor  as  biidging  the  sea  between  Asia  and  Eurojie,  the  lecturer  showed  that  the 
conquest  by  the  Turks  meant  the  reduction  of  great  jiart  of  the  country  from  the 
settli-il  and  civilized  state  to  a  semi-nomadic  stage  of  siM-iety,  the  nomad  Turks,  or 
Turkmen,  being  the  real  conquerors  of  the  country.  In  the  cities  the  industries  of 
the  Unman  Em]iire  survived,  but  most  of  them  gradually  and  slowly  died  out,  largely 
owing  to  the  difliculty  of  communication  over  the  country.  In  earlier  Turkish  time 
trade  ]iasscil  with  difficulty  from  city  to  city  by  aid  of  the  large  and  splendid  khans, 
which  were,  however,  not  a  proof  of  civilization,  but  of  the  submergence  of  civiliza¬ 
tion,  being  fortresses  in  which  caravans  might  rest  safe  from  the  nomads  at  night. 
The  land  also  to  a  great  extent  jiassed  out  of  cultivation.  Only  in  recent  times  has 
a  revival  of  prosjierity  taken  place,  the  chief  cause  being  the  restoration  of  com¬ 
munication,  jiartly  through  railways,  jiartly  through  road-making,  which  in  turn 
have  led  to  a  revival  of  industries  and  agricultural  development.  The  lecture 
concluded  with  a  discussion  of  the  P.agdad  railway  and  its  prosiK'cts. 

Two  pa]>ers  were  of  economic  interest.  The  valuable,  lucid,  and  interesting 
suniiiiary  of  the  history  and  present  jiosition  of  irrigation  in  the  Uniteil  States,  by 
Major  lleacom,  the  American  .Military  Attache  in  London,  will  lie  communicated  to 
the  Society  during  the  coming  season,  and  will  he  jirinteil  in  the  Journal.  Prof, 
hyile  contributed  a  note  on  the  climate  of  Central  Canada  in  its  bearing  on  wheat¬ 
growing,  showing  the  way  in  which  advantage  is  taken  for  this  object  of  the 
salient  features  of  each  sea-sim:  the  sudden  and  short  spring,  in  which  plough, 
harrow,  and  drill  are  hard  at  work  ;  the  rains  of  the  three  growing  months,  ^lay, 
June,  and  .July,  with  a  rapidly  rising  temiieratiire,  the  mean  on  the  llrandon- 
Ilattlefonl  curve  lieing  61i°'5  Eahr.,  or  that  of  the  best  English  wheat-land  ;  the  long 
sunimer  days,  with  a  high  jrercent.age  of  sunshine,  but  a  comparatively  long  cool 
spell  at  night,  jiarticularly  advantageous  to  wheat;  the  dry  harvest  weather;  and 
the  long  cold  winter,  which  guarantees  the  cleansing  of  plougheil  land. 

Prof.  G.  \V.  Hoke,  of  the  Miami  University,  Ohio,  urgeil  the  imjiortance  of  a 
study  of  social  geography,  in  a  paper  which  it  is  hojied  to  print  in  the  Journal. 

Four  pajicrs  dealt  with  physical  aspects  of  geography.  One  by  Mr.  J.  Parkinson, 
Principal  of  the  Mineral  Survey  of  Southern  Nigeria,  gave  a  valnablo  account  of  the 
configuration  and  structure  of  that  part  of  the  empire,  which  will  be  printed  in  full 
in  the  Journal. 

Mr.  James  Murray  contributed  a  summary  of  the  work  of  the  Scottish  Lochs 
Survey  from  1902  to  1900,  of  which  very  full  accounts  have  appeareil  from  time  to 
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time  in  the  Journal.  He  pointed  out  that,  relatively  to  their  size,  the  Scottish  lakes 
are  very  deep.  Most  of  the  more  im]X)rtant  are  U-shaped  in  cross-section,  and  the 
bottom  is  usually  covered  with  a  black  peaty  mud,  though  there  are  also  yellow, 
green,  and  red  clays.  As  regards  the  biology,  the  outstanding  facts  seem  to  be— 
(1)  The  great  prominence  in  the  lakes  in  summer  of  conspicuous  sj^ecies  of  Crustacea 
belonging  to  the  Arctic  association  of  plankton  sjxHties;  (2)  The  exceeding  richness 
of  the  phytoplankton,  especially  in  desmids;  (3)  The  abundance  of  certain  orders  of 
microscopic  animals  (Rotifera  and  Tardigrada)  at  the  lake  margins.  The  third  I'.ict 
probably  indicates  merely  the  habitual  neglect  of  those  orders  in  lake  studies.  Mr. 
Murray  dwelt  es]iccially  on  the  internal  seiche  which  has  been  brought  to  light  in 
some  of  the  lakes.  This  was  explained  as  resulting  from  the  action  of  a  gale,  wlilch 
I  causes  the  Sprungschicht,  or  plane  of  most  abrupt  fall  of  tempxjrature,  to  take  an 

oblique  position.  When  the  gale  ceases,  the  fluids  of  diflerent  densities  separated 
by  this  plane  are  free  to  oscillate,  but,  owing  to  the  slight  amount  of  difference,  tlie 
jK-riod  may  l)e  long  and  the  anipditude  great  (three  days  and  l.'iO  feet  in  L'k.1i 
Ness). 

A  most  interesting  discussion  on  the  important  question  of  coast  erosion  was 
introduced  by  Mr.  Clement  Reid,  and  continued  by  Prof.  Kendall,  Messrs.  Whitaker, 
Mathews,  and  others.  Mr.  Reid’s  j>ai«r  and  an  extension  of  Mr.  Mathew’s  com¬ 
munication  apptear  in  the  present  number  of  the  Journal. 

The  fourth  papter  was  by  Major  Hills,  on  the  Proix)sed  Remeasurentent  of  Geo<letic 
Arcs  in  the  United  Kingdom.  Members  of  Section  A  (Mathematics  and  Physics) 
attended  this  and  took  piart  in  the  discussion.  Major  Hills  px)intcd  out  that  the 
fundamental  triangulation  of  Great  Britain  and  Ireland  was  complete<l  fifty  years 
ago,  and  that,  though  excellent  work  for  the  time  at  which  it  was  done,  it  is  now 
far  l)ehind  the  standard  of  modern  work  of  its  class.  The  result  is  that  the  British 
work  cannot  be  co-ordinate<l  with  the  Continental  seiies  for  the  purpose  of  getnletic 
discus.sion,  such  as  a  determination  of  the  figure  of  the  Earth,  and  this  though  the 
necessary  observations  to  connect  the  two  series  were  actually  made  at  considerable 
exptense.  To  remedy  this  defect,  it  is  merely  neces-sary  to  connect  geodetically, 
by  as  goorl  a  set  of  triangles  as  can  be  selected,  the  three  extreme  psiints  of  our 
island,  viz.  (1)  Saxavord,  the  northernmost  point  of  the  Shetlands;  (2)  Valent i:i, 
on  the  west  of  Ireland;  (.I)  the  stations  on  the  coast  of  Kent  trigonometrically 
connected  with  France. 

Were  this  done,  ampilitudes  of  10”  and  lli°  resjK'ctivcly  would  Ire  added  to  two 
very  imjiortant  lines  of  geodetic  triangulatioii — namely,  the  meridional  arc,  though 
the  longitude  of  Greenwich,  and  the  longitudinal  arc,  along  the  piarallel  of  .'>2'’  N. 
lat.,  which  at  prresent  extend  from  the  north-east  corner  of  France  to  Ain  Sefra  in 
Algeria,  and  to  Orsk  in  Russia,  respectively — amplitudes  of  18°  and  .'j7°.  As  a  result 
of  imjrroved  methods,  and  notably  the  invention  of  invar,  the  rate  of  progress  of 
geodetic  work  has  been  greatly  increase<l,  while  a  much  higher  standard  of  accuracy 
can  at  the  same  time  be  realized. 

Major  Hills  held  that  the  work  should  Ire  done  by  the  Ordnance  Survey  Dej'art- 
ment,  which  was,  he  Irelieved,  quite  ready  to  undertake  it,  and  the  total  cost  would 
Ire  quite  trifling  compared  with  the  existing  nation.al  exprenditure  ujron  survey 
work. 

The  report  of  the  committee  on  the  survey  of  the  Indian  ocean  has  already  been 
alluded  to ;  that  by  the  Rainfall,  Lake  and  River  Discharge  Committee  was  an 
interim  one.  The  committee  of  the  section  asked  for  the  reappointment  of  the  latter 
committee  with  the  unexprended  grant.  They  also  recommended  the  reapprointment 
of  a  committee  on  changes  of  sea-level  in  the  Mediterranean,  with  Mr.  Gunther  as 
secretary,  and  this  was  ultimately  obtained  with  a  grant  of  £.o0.  The  sectional 
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committee  also  supported  the  application  of  Section  I  (Physiology)  for  the  reappoint¬ 
ment  of  a  committee  on  the  relations  between  Climate  and  Health,  and  one  by 
Section  II  (Anthrojiology)  for  a  committee  on  the  further  archaeological  exploration 
of  South  Africa,  this  last  bcin",  however,  eventually  withdrawn,  owing  to  the 
insufficiency  of  the  funds  available  for  scientific  investigations. 

In  the  work  of  other  sections,  the  following  pajiers  prcsentol  jiointa  of  geo- 
jrapliical  interest:  Mr.  II.  Brwlrick,  “On  Faults  as  a  IVtslisjiosing  Cause  for  the 
Kxistence  of  Pot  Holes  on  Ingleborough ; Mr.  R.  1>.  Oldham,  “  .\  Criterii»n  of  the 
Glacial  Erosion  of  Lake-basins;”  !Mr.  F.  W.  Harmer,  “The  Glacial  Deposits  of 
the  Fast  of  F.ngland  ;  ”  The  Rev.  W.  Lower  Carter,  “  Notes  on  the  Glaciation  of 
the  Usk  and  Wye  Valleys;”  Dr.  H.  .Johnston  Lavis,  “Recent  Observations  at 
Vesuvius.”  Dr.  Temiicst  Anderson’s  evening  discourse  on  “Volcanoes”  should 
also  be  mentioned. 

One  of  the  pleasantest  features  of  the  meeting  was  the  informal  aftcrmv.n 
gathering  in  the  gardens  of  the  Philosophical  Society,  at  the  ijivitation  of  Dr. 
Temjicst  .\nderaon,  the  president. 
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EUROPE. 

The  Bai.kan  Laxos. 

‘Remarks  on  the  Ethnclo<_'y  of  the  Maceilonian  Sl.avs.  By  Dr.  .T.  Cvijic.  Translated 
liy  A.  O’Brien  (privately  printed).  lUOO. 

‘Mari  (1onia:  its  Racesand  their  Future*.'  By  H.  N.  Brailsford.  Illustmted.  xx.  -p  .340. 
Methuen  &  Co.  1900. 

‘A  Military  Geography  of  the  Balkan  Peninsula.’  By  L.  W.  Lydo  and  T.ieut.-Colonel 
F.  Mockler-Ferryinan.  vi. -f  2o:t.  A.  &  C.  Black.  lOO."). 

‘  Pictures  from  the  Balkans.’  By  .1.  F.  Frazer.  Illu.str;ite  1.  xii. -1-  298.  Cassell  &  Co. 
1900. 

‘By-paths  in  the  Balkans.’  By  F.  W.  von  Herl)ert.  Illustrated,  ix. -f  209.  Chap¬ 
man  &  Hall.  1900. 

The  mere  traveller  cannot  hojie  to  advance  knowledge  of  the  geography  of  the 
Balkan  lands  in  any  other  resjKict  than  the  .actual  distribution  of  political  groups, 
and  to  do  even  so  much  he  must  jwssess  rather  unusual  qualifications;  for,  in  a 
country  like  Mace<lonia,  things  are  rarely  what  they  seem  on  the  surface.  -\u 
.acquaintance  with  vernacul.ars,  sufficient  to  render  a  traaeller  independent  of  his 
dragoman,  and  a  considerable  knowledge  both  of  Near  Eastern  ethnology  .and  the 
workings  of  the  Near  Eastern  mind,  arc  absolutely  necessary,  if  his  impressions  are 
to  have  any  serious  value.  The  Iwoks  before  us  bear  abundant  unconscious  witness 
to  the  truth  of  these  luemisscs.  The  author  who  is  the  best  qualified  to  know 
is  coiisjncuously  the  least  prepared  to  dogmatize ;  and  to  all  travellers  in  Macedonia, 
who,  like  Mr.  Foster  Fr.azcr  and  Mr.  von  Herbert,  find  little  difficulty  in  deciding  on 
ethnic.al  matters,  wo  would  rccommeml,  in  all  confidence,  a  study  of  Dr.  Cvijic’s 
I*niphlet.  The  learned  Servian  professor  knows,  at  any  rate,  how  little  is  known, 
and  has  no  hesitation  in  stating  the  fact.  In  doing  so  he  does  very  valu.able  service, 
for,  though  almost  entirely  destructive,  ho  clears  the  ground  of  a  jungle  of  half- 
truths  and  entire  misconcejitions  which  pass  current  for  the  facts  of  the  (lolitical 
geogniphy  of  Macedonia.  The  main  n  sults  of  his  deliberate  and  temi)crate  study 
on  the  sj)Ot  issue  in  two  conclusions :  (1)  that,  ethnically,  the  M.acedonian  Slavs 
are  Macedonians,  and  not  either  Servian  or  Bulgarian  Slavs ;  (2)  that  they  have  no 
strong  or  ancient  sense  of  identity  with  any  other  Slav  nationalities,  but  are  a 
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floating  unit,  easily  influenced  by  whichever  of  those  nationalities  offers  at  a  given 
moment  the  most  obvious  hope  for  the  future.  Incidentally  ho  demonstrates  the 
exceedingly  unsound  character  of  the  niaiis  and  statistics  on  which  almost  all  other 
writers  have  based  their  conclusions.  He  is  studiously  impartial;  but,  considirin» 
his  trc.atise  imiarlially  in  our  turn,  wo  cannot  fail  to  remark  that  his  destructive 
criticism  makes  very  considerably  for  Servian  interests.  To  begin  with,  ho  ex- 
eludes  the  Kossovo  vilayet  from  Macedonia,  claiming  that  without  question  for 
Servia.  For  the  rest,  the  false  growth  which  ho  cle.ars  away  is  almost  entirely 
Ibilgarian,  and  if  the  Serb  gains  nothing  the  Bulgar  has  much  to  lose.  The  latter's 
propaganda  has  had  a  long  start  and  gone  far,  while  that  emanating  from  Bcl^iaile 
is  comparatively  recent,  and  has  penetrated  but  little  s<»uth  of  Uskub.  Ihdg  irian 
]>atriots  will  inevitably  say  that,  by  negativing  their  ethnical  and  historical  pre¬ 
tensions  equally  with  the  Servian  in  the  Monastir  and  Salonica  provinces.  Dr.  f’vijic 
deals  a  blow  at  Greater  Bulgaria  ten  times  more  beavy  than  that  which  he  aims  at 
Greater  Servia. 

Nevertheless,  though  we  cannot  help  hoping  that  another  ethnologist,  as  well 
equipi)ed  as  Dr.  Cvijic,  but  wholly  above  suspicion  of  having  any  “  axe  to  grind," 
will  verify  his  results  in  Macedonia,  we  do  not  withhold  assent  from  his  main  conten¬ 
tion.  The  experience  of  every  well-qualified  olrserver,  who  has  seen  the  peoide  with 
his  own  eyes,  goes  to  jirove  that  the  national  sense  of  nine-tenths  of  the  Macedtsiian 
(Ihristian  population  is  still  quite  fluid,  and  that  the  stress  laid  by  rival  claimants 
oil  linguistic  an<l  historical  considerations  has  created  a  mass  of  false  opinion  in 
Europe,  which  is  not  shared  in  the  country  itself.  Except  in  certain  frontier  dis¬ 
tricts,  like  Razlog  on  the  one  side,  or  the  lower  Vistritza  valley  on  the  other,  the 
population  is  essentially  Macedonian,  and  only  accidentally  or  tcinjiorarily  Bulgar  or 
Greek;  and  lieyond  th.at  fact  let  us  admit  at  once  that  we  know'  uncommonly  little 
aliout  it.  Originally,  it  was,  probably,  to  a  large  extent,  one  with  the  Slavonic  mass 
iqwn  which  the  North  Asiatic  Bulgar  imjiosed  himself  in  the  lands  immediately 
south  of  the  Danube ;  and  it  differs  now  from  the  Bulgarian  just  in  that  one  all- 
important  respect — that  it  remains  pure  Slav,  and  not  Bulgar-Slav. 

With  Dr.  Cvijic’s  treatise  before  one,  it  is  inqiossible  to  attach  much  imjxirtance 
to  such  records  of  less  instructed  travellers  as  are  set  forth  in  either  the  ‘  Pictures  ’ 
of  Mr.  Frazer,  or  the  ‘By-paths ’of  Mr.  von  Herbert;  but  we  would  distinguish 
lietween  these  books,  to  the  advantage  of  the  former.  Mr.  Frazer’s  volume  is  quite  a 
good  bit  of  “  special  corresivmdent  ”  work.  Ho  knows  nothing  of  the  vernaculars, 
and  he  gallopeil  over  well-tro<lden  paths ;  but  he  shows  himself  acute,  sensible,  and 
laudably  fair  according  to  his  lights.  ^Ir.  von  IlerlK’rt,  on  the  other  hand,  eviileiitly 
knows  something  of  the  Turkish  and  a  little  of  the  Bulgarian  tongue,  and  he  implies, 
rather  than  states,  that  ho  jienetratcd  many  dark  corners.  But  a  writer  who  infuses 
so  much  meretricious  romance  into  his  narrative,  has  only  himself  to  blame  if  ho 
convinces  least  when  ho  wishes  to  do  so  most.  He  may  know  “  things  not  generally 
known  ”  about  the  gijisies  of  the  Balkans  and  alsnit  many  other  piiduresque  indi¬ 
viduals,  but  few  who  read  his  book  would  accept  his  evidence  without  a  deal  of 
corroboration. 

Mr.  Brailsford  is  in  a  different  category.  He  has  not  Dr.  CvijiiTs  qualifica¬ 
tions  for  discussing  the  ethnology  of  the  Macctlonians,  but,  on  the  other  hand,  he 
has  enjoyeil  unusually  good  opjxirtunities  for  studying  the  actual  jiolitical  group¬ 
ing  in  the  most  disputed  districts.  His  acquaintance  with  Greek  populations  is  not 
of  yesterday,  and  he  went  to  the  Slavs  of  Macedonia  under  circumstances  which 
enlisted  their  symi«ithies  in  an  especial  degree.  He  has  studied  the  latter  with 
an  (qien  and  well-instructed  mind,  and,  so  far  as  he  was  able,  has  jienctrated  below 
the  surface.  As  an  .account  of  the  mo<lifications  introduce*!  into  the  political 
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.'rouping  by  tiro  Bulgariau  activities  of  the  |)a8t  five  years,  liis  bts'k  is  by  far  the 
best  we  have,  and  as  a  fair  record  of  tlie  state  of  things  up  to  the  present  date, 
It  will  retain  |)enuancnt  value.  He  concerns  himself  in  the  main  with  actualities, 
»ud  has  as  little  belief  as  Dr,  Cvijid  in  the  practical  value  of  the  historic  claims  jmt 
forward  by  the  rival  claimants.  If  those  interested  in  the  Balkan  question  will 
read  Dr.  Cvijio  first,  and  then  Mr.  Brailsford,  discounting  the  latter’s  certainty  by 
recollection  of  the  former's  scientific  doubts,  they  will  arrive  at  as  fair  a  view  as  is 
attainable  in  these  latter  days. 

The  work  of  Mr.  Lyde  and  Colonel  Mockler-Ferryman  stands  quite  apart  from 
the  rest.  It  is  an  attempt  to  state  the  elfect  which  the  jiermancnt  geograiJjical 
leoditions  of  the  Balkan  lands,  and  the  recent  modifications  introduced  into  them 
by  military  engineers,  would' have  on  strategic  oi>crations  in  the  future.  A  short 
aavuiit  of  the  Balkan  cami)aigus  of  the  eighteenth  and  nineteenth  centuries  is 
sdded  by  way  of  proof  and  illustration.  T  he  l>ook  is  very  interesting,  and  one  feels 
throughout  that  one’s  idea  of  the  geographical  conditions  gains  much  precision  by 
reading  a  consideration  of  them  from  a  single  point  of  view.  At  the  same  time  the 
book  often  lacks  the  touch  of  one  acquainted  at  first  hand  with  all  the  country 
described,  and,  we  fancy,  would  be  annotated  considerably  by,  say,  the  Austrian 
general  staff.  The  dogmatic  laws  of  the  military  school  are  subject  to  a  good  deal 
of  modilication — avibutando  ! 

D.  G.  U. 


AMERICA. 

The  Selkiuk  Bakqe. 

‘The  Selkirk  llangc.’  By  A.  (>.  Wheeler,  r.R.o.s.  Ottawa:  Government  Priutiug 
Bureau.  IBO.'). 

The  Dominion  Government  have  issued  the  first  volume  of  what  is,  practically, 
u  monograph  on  “  the  Selkirk  range  ”  in  British  Columbia.  The  author,  Mr.  Arthur 
0.  Wheeler  (Toinigraidier  to  the  Dcqiartmcut  of  the  Interior),  describes  the  work  of 
his  first  year’s  survey  thus  :  “  A  continuous  zone  has  been  to|x>graidiically  surveyed 
for  some  miles  on  either  side  of  the  railway  (connecting  with  a  previous  survey  of 
the  Columbia  valley),  forming  a  base  from  which  the  work  can  be  exjianded  in  any 
nquired  direction.  During  the  second  year  the  survey  was  extended  southward  to 
embrace  all  previous  travel  and  exi.lorations  of  the  higher  Selkirk  summits,  and  to 
enable  a  reliable  guide-map  to  be  furnished  to  tourists  and  mountaineers.” 

The  Dominion  Government  were  fortunate  in  their  selection  of  Mr.  Wheeler  for 
such  a  work,  and  he  has  produced  a  most  rea.lablo  book,  profusely  illustrated. 
Photographs  of  mountains  and  glaciers  predominate,  but  those  of  the  chanicteristic 
plants  amid  their  natural  environment,  by  Mrs.  Charles  Schafl'er,  cannot  fail  to 
interest  other  readers  than  those  who  can  call  themselves  botanists,  and  the  apjieu- 
dices  on  gtHjlogy,  zixdogy,  Ixitany,  and  meteorology  make  the  work  complete. 

Now  that  the  Selkirks  have  been  jiierced  by  a  railway,  trails  openeti,  and  forests 
burned, it  is  hard  to  realize  the  barrier  which  this  range  formed  in  its  jirimeval  grandeur. 
The  rivers  through  the  prairie  regions  and  the  streams  of  British  Columbia  were  the 
routes  followed  by  the  fur  traders  of  the  early  days.  In  many  cases  these  pioneers 
from  the  east  pushed  their  way  into  the  Rockies,  and  in  course  of  time  crossed  the 
Divide  aud  made  their  way  down  into  British  Columbia.  The  Athabasca  pas.s,  how¬ 
ever,  which  avoided  the  Selkirk  region,  was  the  favourite  route. 

In  1857  an  entirely  new  system  of  exploration  was  inaugurated,  when  an 
Imjierial  Commission  was  appointed  to  explore  for  a  railway  route  to  connect  ocean 
with  ocean.  When  boys  of  the  generation  now  passing  away  were  reading  Fenimore 
Cooiiei's  novels,  and  living  in  imagination  with  buffaloes,  grizzly  bears,  and  Red 
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ludiaus,  Captain  Palliser,  Sir  James  Hector,  and  their  i>arty  were  exploring  for  a  pass 
to  the  Columbia,  and  when  the  Kicking  Horse  ikuss  was  discovereil,  the  exploration 
of  the  Selkirk  range  flanking  that  pass  to  the  west  had  to  be  tackled.  In  1K72, 
“  Mr.  Walter  Moberly  and  his  assistants  were  the  first,  of  whom  there  is  a  retonl, 
to  penetrate  the  northern  |)ortiou  of  the  Selkirk  mountains.  ...  It  was  not  till 
sixteen  years  later  (1881)  that  Major  Rogers  traced  the  Illicellewaet  river  to  its 
source,  .  .  .  and  gazed  u^wn  the  little  marshy  me.adows  nestling  snugly  among 
patches  of  spruce  trees  at  the  summit  of  tlie  pass  through  which  the  railway  was 
destined  to  run.” 

In  the  appendix  is  a  most  interesting  account  of  Major  Roger’s  journey,  by  bis 
nephew.  Travellers  nowadays  will  be  surprised  at  the  “  iron-clad  contnact  ”  that 
was  necessary  to  compel  his  Indian  packers  to  go  through  with  the  job.  Passing 
from  these  early  explorations,  Mr.  Wlieeler  devotes  Part  iii.  of  his  book  to 
“Previous  Surveys.”  The  railway  was  pushed  through  before  any  map  t)f  the 
range  was  attempted,  and  I  must  take  this  oijjxjrtuuity  of  thanking  ilr.  Wheeler  for 
his  appreciative  remarks  on  the  rough  survey  which,  with  the  assistance  of  the 
Royal  Get>graphical  Society,  I  carried  out  in  1888. 

The  Selkirks  have  now  lost  much  of  their  mystery,  and  fire  has  dei)rived  them 
of  some  of  their  beauty,  but  they  are  now  accessible,  and  guides  brotight  from  the 
Bernese  Oberland  are  to  be  found  at  Glacier  every  year,  to  pilot  visitors  over  the 
glaciers  and  to  the  summits  of  jmaks,  from  which  views  of  surpassing  beauty  in 
the  clear  air  of  the  Selkirks  may  be  enjoyed.  Beyond  the  zone  now  surveyed  there 
are  still  untrodden  glaciers  and  unclimbetl  peaks,  and  in  approaching  them  moun¬ 
taineers  of  the  future  will  meet  with  all  the  difficulties  presented  by  the  primeval 
forests  which  rendered  the  Selkirks  so  perplexing  to  the  early  pioneers. 

Mr.  Wheeler,  in  dealing  with  “Mountaineering  in  the  Selkirks,”  says,  “Many 
fine  peaks  have  not  been  approached  at  all.  Noticeably,  an  isolated  rock  tower 
with  several  outlying  spurs  and  dei>endent  glaciers  immediately  to  the  west  of 
Mount  Bonney.  It  has  been  named  Mount  Smart.”  “  North  of  Hermit  range  at 
least  three  isolated  peaks  rise  supceme  above  their  fellows,  one  of  them,  that  to  the 
north-east,  undoubteilly  the  highest  in  the  Selkirk  range.  There  is  much  that  may 
yet  be  done  before  these  peaks  are  known,  named,  and  mapired.”  Mr.  Wheeler  has 
here  touched  a  note  which  will,  no  doubt,  find  a  resi)onse  in  the  near  future. 

W.  S.  G. 

MATHEMATICAL  AND  PHYSICAL  GEOGRAPHY. 

SuKVKY  Methods. 

‘  Hydrographic  Surveying  :  Methods,  Tables,  and  Forms  of  Notes.’  By  S.  H.  Lea. 

New  York;  The  Engineering  News  Publishing  Co.  l‘J05.  J'ricc  8*.  tut. 

This  book  is  intended  for  the  instruction  of  surveyors  of  water  in  any  shai>e  or 
form.  It  is  obvious  that  sounding  work  is  more  expeditious  and  accurate  if  carried 
out  from  a  steam  or  motor  boat  than  from  a  row-boat.  The  author  might  8i>ecially 
note  this  point  in  a  future  edition.  In  one  or  two  matters,  such  as  sounding  with 
ordinary  lines,  the  author’s  method  seems  rather  antiquated,  but  his  directions  for 
carrying  out  the  oj^ration  are  clear  and  good.  There  are  some  interesting  chapters 
on  fixing  the  flow  of  water  in  a  river,  and  many  ingenious  instruments  and  the 
methods  of  using  them  are  described. 

Weirs  and  their  construction  are  discussed,  a  matter  about  which  there  is  still 
much  to  learn.  The  book  deals  only  with  methods  in  use  in  the  United  States,  but 
will  prove  a  useful  and  instructive  manual  to  those  who  are  engaged  in  similar  work 
over  here. 

D.  W.  B. 


THE  MONTHLY  RECORD. 


503 


Tides  and  Waves. 

‘  A  Practical  Manual  of  Tides  and  Waves.’  Hy  W.  II.  Wheeler,  c.e.  London  : 

I^iongmans.  lOOU. 

This  useful  manual  gives  an  interesting  account  of  the  tides  and  of  wave-forma¬ 
tion,  setting  forth  the  different  theories  and  methods  of  their  investigation  and  the 
practical  results  obtained.  'The  author  shows  that  there  are  many  mathematical 
problems  involved  in  the  elucidation  of  the  correct  history  of  the  tidal  system. 
The  cliapters  on  the  effects  of  wind  and  atmospheric  pressure  are  clear  and  g<x)d. 
Many  examples  are  given.  'The  chapter  on  tides  in  rivers  is  also  interesting. 
There  is  a  good  account  on  the  effect  of  the  wind  on  the  waves  at  sea,  and  also  of 
the  occurrence  of  what  the  author  calls  seaquakes,  and  of  the  great  single  waves 
sometimes  encountered  with  disastrous  results.  It  is  curious  that  the  author  goes 
back  to  the  beginning  of  the  last  century  for  some  of  his  data  on  these  jioints,  but 
entirely  overlooks  the  fact  that  there  have  been  quite  recent  investigations  on  the 
effect  of  wind  force  on  waves  at  sea. 

'The  book  is  a  useful  one,  and  can  be  confidently  recommended  to  all  who 
are  interested  in  the  problems  treated  of. 
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EUROPE. 

The  Frische  Haff,  on  the  German  coast  of  the  Baltic,  is  the  subject  of  a  pajier 
by  Dr.  G.  Braun,  of  Konigsberg,  who  has  previously  been  known  to  geograjihers  for 
his  investigations  of  some  of  the  North  German  lakes  {Zeitschri/t  f.  Gewiisserkunde, 
VII.  Band,  3  Heft).  Dr.  Braun  has  worked  up  the  data  scattered  in  previously 
existing  literature  with  the  results  of  his  own  observations,  so  as  to  present  a  concise 
view  of  the  general  physical  conditions  of  the  lagoon.  'The  morphological  features 
are  marked  by  considerable  diversity,  as  the  Hafl'  touches  not  only  the  East  Prussian 
zone  of  depression,  but  the  more  elevated  ground  formed  by  the  diluvium  of  the 
ice-age.  The  coasts  show  three  distinct  forms:  that  of  the  low-lying  alluvium, 
the  so-called  “  Hakenkiiste”  formed  by  dunes,  and  the  clifl's  of  the  diluvium.  The 
alluvium  is  extending  its  area  and  introducing  modifications  of  form,  while  the 
higher  jiortions  are  being  more  slowly  worn  away.  'The  Haft'  (which  word  is 
the  equivalent  of  the  Danish  Hav,  “sea,”  while  the  distinctive  eiuthet  refers  to  the 
comparative  freshness  of  its  water)  was  formed,  on  the  site  of  a  dejiression  dating 
from  the  ice-.age,  by  the  heajiing  up  of  the  material  brought  down  by  the  Vistula, 
under  the  action  of  the  current  which  runs  along  this  coast.  Dr.  Braun  deals  fully 
with  the  regime  of  the  water  and  its  movements.  'The  lagoon  is  remarkably  shallow, 
the  maximum  depth  being  only  16i  feet.  'The  water-supply  is  derived  mainly 
from  the  Nogat  branch  of  the  Vistula  and  (to  a  less  extent)  from  the  Pregel.  An 
admixture  of  fresh  and  salt  water  takes  place  through  the  “  'Tief,”  or  outlet,  near 
Pillau,  the  currents  in  which  vary  under  the  influence  of  winds.  For  a  considerable 
proj)ortion  of  the  year  there  is  an  influx,  even  at  the  surface,  and  observations  of 
temperature  and  salinity  show  that  when  there  is  an  outflow  of  fresh  water  at  the 
surface,  there  is  frequently  an  undercurrent  of  salt  water  setting  inwards.  Cases 
are  known  in  which  the  flow  from  surface  to  bottom  has  been  reversed  in  a  single 
day,  though  the  process  is  usually  slower.  'The  conditions  arc  similar  outside  the 
outlet,  where  the  lagoon  wateT  can  be  sharply  distinguished  from  the  sea  water  by 
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its  colour.  The  salt  undercurrent  can  often  be  traced  almost  to  the  inner  extremity 
of  the  lagoon,  but  is  confined  to  the  central  channel.  The  Kunigsbcrg  shi|)-caii^ 
is  generally  filled  with  brackish  water,  though  the  rest  of  the  lagoon  may  be 
entirely  fresh.  Great  variations  of  level  occur  under  the  action  of  the  wind. 
Dr.  Braun  concludes  with  some  notes  on  the  economic  relations  of  the  Haff,  which 
by  means  of  the  ship-canal  jiarticiiiates  in  over-sea  commerce,  while  standing  at  the 
head  of  the  German  coast  waters  for  interior  traffic.  In  the  days  of  smaller  craft 
the  position  was  more  favourable  than  at  present  to  the  towns  round  its  shores, 
most  of  which  have  of  late  years  seen  their  jirosperity  diminish.  Kbnigsberg, 
however,  forms  an  exception,  since  the  o^iening  of  the  shi^i-canal,  which  has 
favoured  it  at  the  exjiense  of  Pillau. 

Geography  in  Hungary. — From  the  annual  reiwrt  of  the  President  of  the 
Hungarian  Geographical  Society,  Prof.  L.  von  Loezy,  the  following  Btatements 
indicative  of  the  present  state  of  geographical  research  as  pursued  in  Hungary  may 
be  cited.  In  his  treatise,  ‘Regularization  of  Rivers  and  Improvement  of  Soil  iu 
China’  (in  the  Hungarian  language).  Dr.  Jenb  Cholnoky,  well  known  for  his  travels 
in  Eastern  Asia,  has  given  an  excellent  jiicture  of  the  hydrography  of  the  great 
Chinese  plain.  At  the  instigation  of  the  Oriental  Congress  at  Rome  there  has  lieen 
formed  an  International  Union  for  the  Anthropogeographical  Study  of  Asia,  and  to 
this  union  a  Hungarian  commission  has  also  been  aOiliated.  Dr.  George  Almasy  and 
the  geologist.  Dr.  Gyula  Priiiz,  will  shortly  enter  on  a  journey  of  research  iu  the 
interior  of  Asia.  The  Russian  explorations  in  the  Caspian  sea  confirm  an  old 
opinion  of  Loezy’s,  according  to  which  animal  bodies,  rutting  at  the  bottom  of 
retired  seas  in  foul,  stagnant  water,  and  covered  with  a  layer  of  mud,  yield  jietroleum. 
The  ancient  petroleum-beds,  in  the  early  Tertiary  strata  of  the  Caucasus,  as  also  of 
the  Caq)athiaus,  may  iu  their  time  have  arisen  in  laud-locked  sea-basins  in  the 
same  way  as  the  de^x^sits  of  animal  bodies  on  the  present  tloor  of  the  Black  .and 
the  Caspian  seas.  Towards  the  investigation  of  their  own  laud  contributions  have 
again  been  made,  more  particularly  by  the  Royal  Geological  Institute  and  the 
Hungarian  Geological  Society  connected  with  it.  For  the  study  of  the  South 
Carpathians  and  the  Transylvanian  Alps  the  work  of  Baron  Fr.  NojKJsa,  jun., 
on  the  ‘  Geology  of  the  District  between  Gyulalehdrvar,  Deva,  Russkabanya,  and 
the  frontier  of  Roumania’  (in  Hungarian),  will  hardly  be  diBi)eused  with  by  the 
geographer.  The  treatise,  too,  of  Vilmos  Giill,  Aurel  Liflfa,  and  Imre  Timko,  on 
the  Ecseder  moor  and  its  agricultural  conditions,  has  a  geographical  bearing. 
lk)th  works  appear  iu  the  Year  Book  of  the  Royal  Hungarian  Geological  Institute 
(11th  vol.).  Among  the  agro-geidogical  rejwrts  noteworthy  observations  on  the 
jihysiogeographical  conditions  of  the  Alfold  are  to  be  found.  In  the  region  of  the 
Krapina  commune  (Styrian  frontier)  Prof.  Goryanovics-Kramberger  of  Agram  dis¬ 
covered  remains  of  diluvial  man,  together  with  remains  of  the  Jlltiitoccrus  Mtrkii, 
and  placed  the  results  of  his  investigations  before  the  Hungarian  Geological  Society. 
The  same  geologist  is  also  publishing,  with  explanatory  text,  the  geological  map  of 
Croatia,  on  the  toj)ographical  basis  of  the  Austrt)-Huugarian  sjjecial  map-sheets 
on  the  scale  of  1:75,000.  In  the  journal  of  the  above-meutiom  d  society 
has  also  apjteared  (in  German)  a  treatise  by  Dr.  Fritz  Freeh,  professor  iu  Breslau 
University,  on  the  animal  world  of  the  marine  dei>ositsof  the  Carboniferous  ixsriod  in 
Hungary,  a  paper  of  no  small  importance  for  the  palaeogeography  of  Hungary.  For 
over  twenty  years  the  hydrographical  department  of  tlie  Ministry  of  Agriculture  has 
been  occupied  with  the  study  of  the  waters  of  the  laud.  In  its  service  the  hydro¬ 
logist,  Odou  Bogdanfy,  has  published  (iu  Hungarian)  his  *  Hydraulics  of  Natural 
Running  Waters.’  In  these  two  volumes  the  data  bearing  on  the  hydrography  atid 
hydrology  of  the  Hungarian  rivers  have  a  geographical  inutort.  By  the  publication 
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(in  Hungarian)  of  Viezian’s  work  on  the  water-power  of  Hungary,  the  Ministry 
has  rendered  a  service,  not  alone  to  technology,  but  also  to  national  economy  and  to 
geography.  Of  geomorphological  imiiortance  is  the  prize-essay  of  Vilmos  Sobdnyi, 
on  the  ‘  Hydrography  of  the  Tributary  Rivers  on  the  Left  Hank  of  the  Danube, 
with  ejiecial  reference  to  the  Formation  of  Terraces,’  published  by  the  Academy 
of  Stii-nces.  Of  the  geographical  literature  of  a  jopular  character,  published  in 
Hungary,  mention  can  only  be  made  here  of  the  magnificent  work  of  Franz  Gaspdr 
in  several  volumes,  richly  illustrated,  entitled  ‘The  Book  of  Culture’  (in  Hun¬ 
garian).  Of  this  work  one  volume,  wholly  devoted  to  geography,  is  now  being 
printed.  A  large  Hungarian  general  atlas  is  also  in  immediate  prospect  of  publica¬ 
tion.  The  interruption  which  has  occurred  in  the  publication  of  the  ‘  Results  of  the 
Scientific  Exploration  of  the  Balaton  Lake ’(in  Hungarian  and  German),  is  connected 
with  the  political  situation.  Among  the  publications  under  this  head,  the  great 
work  of  the  lamented  Janos  Janko,  on  the  ‘  Ethnography  of  the  Dwellers  surround¬ 
ing  the  Balaton  Lake,’  is  being  re-written  and  translated  into  German.  Lastly, 
the  Berlin  International  Seismological  Conference  of  Au'gust,  1905,  has  founded  the 
“International  Union  for  the  Observation  of  Earthquakes,”  and  has  elected  as  its 
secretary  Dr.  Radd  von  Kovesligetby,  Professor  of  Geophysics  and  Geodesy  at  Buda¬ 
pest.  Under  this  stimulus  a  seismological  station  of  the  first  rank  has  now  been 
erected  in  Budapest,  the  management  of  which  has  been  committed  to  Kovesligetby. 

ASIA. 

Hr.  and  Mrs.  Workman  in  the  Non  Kan  Mountains. — A  correspondent 
writes:  “Mrs.  Fanny  Bullock  Workman  and  Dr.  William  Hunter  Workman  h.ive 
successfully  completed  their  exploration  of  the  Nun  Kun  mountain  group  in  Sum, 
Kashmir,  the  exiiedition  having  occupied  ten  weeks.*  They  were  accomixinud  by 
the  Italian  guide,  Cyprien  Savoye,  who  was  with  them  iu  Baltistan  in  1903,  and  six 
porters.  The  entire  circuit  of  the  Nun  Kun  group  was  made  for  the  first  time,  this 
involving  a  rough  journey  of  between  90  and  100  mile.s  from  Sum,  just  north  of  the 
mountains,  out  and  return.  The  distance  was  considerably  increased  owing  to  the 
necessity  of  making  three  extra  marches  up  the  Randun  valley  to  find  a  fording- 
place  over  the  glacier-fed  Suru  river,  greatly  swollen  from  the  unusual  melting  of 
the  i(  e,  due  to  the  prolonged  fine  weather  and  great  heat.  In  making  this  circuit, 
three  glaciers  were  ascended  and  two  descended,  three  snow-cols  of  over  17,000  feet 
and  one  500  feet  lower  crossed,  and  one  steep  pathless  rock  mountain  traversed, 
probably  never  before  trodden  by  human  foot.  The  central  jiortion  of  the  Nun  Kun 
massif  rises  sharply  high  above  the  steep  jagged  jieaks  that  giuird  the  approaches  to 
it  on  all  sides.  At  an  altitude  of  over  20,000  feet  it  culminates  in  an  oblong  glacial 
basin,  3  miles  long  by  2  wide,  enclosed  by  five  rock  and  snow  summits,  three  of  which 
tower  to  heights  of  over  23,000  feet,  the  highest  having  been  fixed  at  23,417 
feet.  To  explore  this  portion,  a  base  camp  was  established  above  the  north  lateral 
moraine  of  the  Shaflfat  glacier,  at  an  altitude  of  15,100  leet,  from  which  two  snow- 
camps  were  made  ou  the  wild,  broken,  glacial  sloiies  above,  at  altitudes  of  17,057 
and  19,893  feet,  and  two  more  in  the  high  glacial  basin  at  altitudes  of  20,032  and 
21,300  feet.  On  the  two  nights  passed  at  this  camp,  the  temperature  fell  to  —  I®  and 
-6’  Fahr.  The  highest  {Xiak  having  been  found  to  be  inaccessible  from  the  basin, 
an  a.scent  was  made  of  the  next  highest,  23,264  feet,  its  steep,  broken,  ice-covered 
bIojhis  demanding  hours  of  stei^-cutting  and  the  exercise  of  the  greatest  caution. 
At  a  height  of  22,650  feet,  as  clouds  were  beginning  to  obscure  some  iiiqiortant 

•  A  first  exploration  of  this  group,  by  Dr.  A.  Neve  and  the  Rev.  C.  E.  Burton,  was 
dewribed  in  the  Alpine  Journal  for  February,  1909  (see  Jonrval,  vol.  21,  ji.  071). 
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landscajje  featureii,  Dr.  Wurkman  aiid  one  purter  btopped  to  make  ubeervatiuiib  and 
take  jibotograpbs  before  tbe  view  bbuuld  be  cut  off;  while  Mrs.  Bullock  Workiuan, 
with  guide  aud  one  i>orter,  wcut  on  to  complete  tbe  asceut,  which  gives  her  a  ]>lace 
in  tbe  small  category  of  those  who  have  passed  23,000  feet.  Tbe  continued  oaily 
exertion  in  rare6ed  air,  tbe  loss  of  sleep  owing  to  disturbance  of  respiration  by  the 
altitude,  aud  tbe  effect  of  tbe  great  cold  upon  tbe  vital  (towers  thus  weakiced, 
proved  trying  to  all,  and,  after  five  sleepless  nights  at  19,000  feet  and  above,  all  felt 
tbe  need  of  returning  to  lower  altitudes.  Later,  from  tbe  Barmal  La,  17,228  feet, 
ascents  were  made  of  two  sharp  enow-{)eaks,  one  on  each  side  of  tbe  head  of  the 
Barmal  glacier,  whose  final  blo|tes  rose  at  from  70°  to  73°.  Tbe  first  bad  an  altitude 
of  18,750  feet,  and  the  second,  D  41  of  tbe  Survey,  that  of  20,168  feet.  On  the 
summit  of  the  latter,  tbe  (tarty  was  envelo()ed  in  a  dense  fog,  accom(>auied  by  an 
icy  wind,  which  lasted  fur  several  hours.  In  this  tbe  descent  was  accomplished  by 
following  tbe  trace  which  bad  been  made  in  ascending.  Tbe  tu()Ogra(>bical  features 
of  the  region  were  found  to  differ  materially  from  those  shown  on  any  existing  map. 

Mr.  W.  Rickmers  in  Central  Asia. — Mr.  Rickmers  writes  from  Garm,  in 
Bokhara,  under  date  S(‘ptember  1,  1906,  stating  that  he  has  traversed  tbe  Zaral^bao 
valley  throughout  the  whole  length,  ascending  to  the  very  bead  of  the  glacier  beyond 
the  (mint  reached  by  Musbketoff  in  1880.  lie  found  the  Macha  pass  to  be  only  a 
lateral  saddle.  Thu  glacier  has  receded  considerably  of  late,  having  lost  aliout 
100  feet  of  its  length  since  last  year.  Mr.  Rickmers  has  made  some  iutcrc.'ting 
observations  on  the  glacial  aud  other  (>henomena  of  the  district,  and  has  visited  the 
Fantagh  grou(),  ma{>{>ing  its  southern  (mrtion,  aud  studying  the  lakes,  moraines, 
landsli(«<,  and  glaciers  of  the  Pasrut  valley.  Writing  again  on  Sei»tember  22,  be 
re(iorts  having  com(ileted  a  thorough  investigation  of  the  central  (mrtion  of  tbe 
Peter  1.  range. 

Oreat  Britain  and  Tibet. — The  text  of  the  Convention  between  this  country 
and  China,  signed  at  Peking  on  April  27  last,  confirming  the  treaty  negotiated 
by  Sir  F.  Younghusband  in  1904,  has  been  {>rinted  as  a  (larliamcntary  pa(>er(‘ Treaty 
Series,’  No.  9,  1906).  By  Art.  2  Great  Britain  engages  not  to  annex  Tibetan 
territory,  nor  interfere  in  the  administration  of  Tibet,  while  China  undertakes  not  to 
(«rmit  any  other  foreign  nation  to  do  the  like,  lii  regard  to  the  section  of  Art.  tl 
of  the  original  treaty,  which  stipulated  that  no  concessions  for  railways,  roiids, 
telegraphs,  mining,  and  other  rights  shall  be  granted  to  any  foreign  (mwer,  it  is  now 
stated  that  such  concessions  are  denied  to  any  state,  or  the  subjects  of  any  state, 
other  than  China ;  (permission  being,  however,  given  for  the  telegra(ihic  connection 
with  India  of  the  trade-marts  to  be  o(x-ued  in  accordance  with  the  former  treaty. 
The  text  of  that  treaty  is  printed  as  an  annex. 

Dr.  Tafei’s  Journey  to  Tibet. — A  letter  from  this  explorer  is  ()rinted  in  tbe 
nintii  number  of  1‘tttriuanm  Miittiluixjtn,  which  shows  that,  nothing  daunted  by 
the  di.sastcr  which  befel  him  on  his  first  attem{)t  to  enter  Tibet  from  Kuku-nor,  he 
has  made  a  renewed  advance  in  this  direction,  though  it  does  not  apjpcar  how  far  be 
had  (lenetrated  at  the  time  of  writing,  his  letter  (written  on  A()ril  17  last)  being 
merely  headed  “Tibet,  Lager(Jatz  IV.,  ca.  1700  m.  hoch.”  He  is  travelling  as  a 
Kashgariau  uierchaut,  his  caravau-bashi  (losing  as  a  second,  while  his  ten  men,  most 
of  them  experienced  in  travel  in  'libet  and  neighbouring  regions,  aud  ap()arcully 
trustworthy,  are  all  armed  with  Remington  rifles.  He  had  been  waiting  for  some 
days  in  a  snowstorm  in  order  to  com{dete  his  8up|ily  of  baggage  animals,  which  he 
ho()ed  to  make  up  to  one  hundred,  seventy  of  them  yaks.  He  complained  of  the 
treatmei.t  he  had  met  with  from  the  loc.al  authorities  in  the  Kuku-nor  district, 
having  received  nothing  in  the  way  of  indemnity  for  the  (duuder  of  his  caravan, 
although  the  Amban  bad  exacted  a  fine  of  about  £150  from  the  chief  in  wlioie 
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district  the  attack  had  taken  place.  In  hia  opinion,  a  new  Boxer  revolution  waa  in 
full  courae  of  being  hatched  in  that  |)art  of  the  empire. 

AFRICA. 

The  Rainfall  of  Africa.  — An  attempt  to  bring  together  in  generalized  form 
the  now  rapidly  accumulating  data  on  the  rainfall  of  Africa  has  been  made  by 
Dr.  G.  Fraunberger,  who  has  publiahed  the  reaulting  rainfall  map  compiled  by 
him  ill  PtlerntUHUs  Mitteilumjtu  (l'J06,  No.  4).  This  map  deals  only  with  mean 
annual  rainfall,  and  the  imjiurtaut  question  of  seasonal  distribution  is  not  touched, 
but  so  far  as  it  goes,  the  author’s  work  is  a  valuable  step  in  advance,  being  ba.sed  on 
a  careful  study  of  almost  all  the  available  data,  while,  although  necessarily  still 
sbouiiig  only  the  broader  features  of  rainfall  distribution,  it  enters  into  considerably 
more  detail  than  previous  attempts  in  the  same  direction.  With  one  or  two  excei>- 
tions,*  Dr.  Fraunberger  seems  acquainted  with  all  the  im|iortant  contributions  to 
the  subject  that  have  yet  appeared,  but  though  he  has  embodied  a  good  deal  of  the 
previous  results,  he  has  throughout  made  an  iudc()endeut  study  of  the  data  (which 
consists  of  observations  from  over  four  hundred  stations),  and  has  not  hesitated  to 
make  corrections  where  necessary,  lie  ha.s,  (lerhaps,  in  one  or  two  instances  shown 
too  great  a  confidence  in  previous  work,  much  of  which  has  necessarily  been  given 
in  an  ezceeiliugly  geueralizc'd  form,  and  though  jiositive  errors  have,  as  already 
remarked,  been  eliminated,  the  map  might  (lossibly  have  been  still  more  valuable 
had  it  been  based  solely  on  an  indeiiendent  study  of  the  records,  though  this  might 
have  involved  more  labour.  In  the  accompanying  letterpress  Dr.  Fraunberger 
mentions  the  princiiml  (loints  on  which  his  conclusions  differ  from  those  of  his 
predecessors,  and  also  sketches  the  intliience  of  geographical  and  other  factors  in 
determining  the  distribution.  The  actual  observations  being  still  far  from  adequate 
to  alibi'd  a  complete  basis  for  such  a  map,  it  is,  of  course,  necessary  to  rely  to  a 
certain  extent  on  d  piiori  defini  tions  or  indirect  evidence.  Thus  the  author 
de|>ei.ds  more  than  once  on  the  facts  of  vegetation  distribution,  though  these  are, 
perhajis,  not  quite  sufficiently  establisheil  to  be  a  trustworthy  guide.  One  (loiut  of 
dilference  from  former  maps  is  the  smaller  annual  rainfall  assigncfd  to  the  Air 
and  Tibesti  highlands  near  the  southern  border  of  the  Sahara,  w  hich  Dr.  Fraunberger, 
on  the  basis  of  Foureau’s  observations  in  the  former,  places  at  under  200  mm. 
(8  inches).  This  is  the  lowest  step  in  his  scale,  which  ascends  in  the  main  map 
by  eleven  gradations  to  an  amount  of  over  400<>  mm.  (IGO  inches).  The  heavy 
prcciidtatiou  near  the  head  of  the  Gulf  of  Guinea  is  shown  on  an  inset  by  a  different 
scale,  which  distinguishes  a  ma.ximum,  along  the  small  strip  of  coast  west  of  the 
Kanierun  mountain,  of  over  10,000  mm.  (dOo  inches).  The  author  jioints  out  the 
iDtluence  the  rift-valleys  (esjiccially  in  the  case  of  Xyasa  and  Tanganyika) 
have  on  the  distribution  of  rainfall,  the  eastern  sides  being  markedly  drier  than  the 
western.  He  is  unable  to  account  for  the  comparatively  small  amount  of  precipita¬ 
tion  on  the  Gold  Coast,  which  still  awaits  a  satisfactory  explanation.  Some 
corrections  will,  no  doubt,  be  necessitated  when  the  data  become  more  complete. 
Thus  it  seems  iiussible,  at  least,  that  the  rainfall  a.ssigncd  to  the  lluwenzori 
range  is  too  small,  being  shown  as  considerably  less  than  that  of  various  other 
mountainous  areas  of  East  Africa.  A  table  gives  the  observed  annual  preci|>itaiion 
at  about  four  hundred  stations,  w  ith  a  statement  of  the  number  of  years  (still  far  too 
few  in  the  majority  of  cases)  during  which  observations  have  been  made. 

Mr.^Vischer's  Expedition.— A  lleuter  telegram  from  Triiioli,  dated  October  19, 

*  No  account  seems  to  have  been  taken  of  Mr.  Sutton’s  work  with  resiiect  to  South 
.\frican  rainfall,  or  Sir  Harry  Johnston’s  rainfall  map  of  Uganda,  printed  by  tho 
Intelligence  Division  in  1900. 
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rejwrt*  that  Mr.  Vischcr  (ante,  p.  181)  was  attacked  by  Tuareg  near  Tejirri  (s 
place  on  the  route  south  from  Murzuk,  about  120  miles  from  that  town),  but 
repulsed  his  assailants  with  the  help  of  the  villagers.  The  date  of  the  occurn  uce 
is  not  stated. 

Colonel  Laperrine  in  the  Sahara. — A  new  ex|iedition  into  the  heart  of  the 
western  Sahara  has,  as  is  stated  in  Globus  (90,  No.  12),  been  carried  out  this  last 
summer  by  the  indefatigable  Colonel  Lai>{>errine,  who  reached  Taodeni,  the  site  of 
the  well-known  salt  deiK>sits.  The  march,  in  the  heat  of  summer,  was  an  exceedingly 
trying  one.  On  the  outward  route  no  pasturage  was  found  for  a  distance  of  125 
miles,  and  the  animals  suffered  much,  while  the  badness  of  the  water-supply  caused 
great  difficulties  on  the  homeward  march.  Colonel  Laperrine  does  not  share  I’ruf. 
Gautier’s  opinion  that  Taodeni  is  the  site  of  a  former  inland  sea  on  which  the 
drainage  of  a  large  part  of  the  Sahara  converged,  as  the  salt  de]x>sit8  cover  but 
a  small  area.  If  such  a  basin  exists,  he  thinks  it  must  be  sought  elsewhere.' 

Dr.  Frobenias  in  the  Congo  Basin- — This  traveller  has  now  returne<i  to 
Germany  after  com])leting  his  researches  in  the  southern  Congo  basin  (Zeitsclu  ift 
Gts.  Erdkunde,  Berlin,  1906,  No.  7;  cf.  Journal,  26,  672;  27,  629  ;  28, 

The  last  section  of  the  journey  was  devoted  to  the  basin  of  the  Saukurru,  the 

northern  tributary  of  the  Kasai  first  exjilored  by  Dr.  L.  IVolf,  but  which  has 

generally  remained  more  or  less  off  the  routes  of  travellers.  Although  Wolfs  map 
was  an  excellent  piece  of  w'ork,  he  gave  no  detailed  account  of  the  river,  aud 

Dr.  Frobenius  is  able  to  add  to  our  understanding  of  the  general  characteristics 

of  the  country  through  which  it  flows.  During  its  passage  across  the  plateau  laud 
pro{)er,  a  striking  feature  is  the  regular  alternation  of  low  aud  high  banks,  due  tu 
its  having  cut  through  the  surface  undulations  of  the  sandstone  formation.  About 
the  point  where  it  first  t.akcs  a  westerly  course  the  banks  form  walls  of  stone, 
150  to  200  feet  high,  relieved  by  tall  forest.  To  the  south  of  this,  steppe,  aud  to  the 
north,  forest  prevail.  The  river  passes  at  Batempa  through  a  rock-gate  and  enters 
the  flatter  land.  The  traveller  was  struck  by  the  rapid  increase  in  size  of  the 
streams  within  short  distances,  csis-cially  in  the  case  of  the  Lubi,  which  must 
receive  most  of  its  supplies  by  ])ercolatiun  from  the  plateau  swami)8  through  lime¬ 
stone  strata.  The  lower  part  of  the  Sankurru  is  very  unpleasant  to  n.avigate,  being 
very  shallow,  and  obstructed  in  the  dry  season  by  many  mure  sandbanks  than  the 
Kasiii.  Though  there  is  an  extensive  forest  in  its  upper  basin,  its  westward-flowing 
section  is  merely  bordered  by  a  narrow  strip  of  forest.  Dr.  Frobenius  thinks  that 
the  forest  through  which  Kund  and  Taptienbeck  passed  in  their  journey  to  the  north 
of  the  Kasai  cannot  extend  far  from  the  banks  of  the  Lukenyc.  A  strange  tradition 
among  the  natives  has  it  that  in  ancient  times  the  Saukurru  flowed  north,  and  the 
accounts  of  the  arrival  of  people  from  this  direction  in  boats  recalls  some  of  the 
stories  told  to  Stanley  on  his  descent  of  the  Congo.  The  rainfall  in  this  region  has 
l)een  extraordinarily  heavy  this  year,  and  stories  are  told  of  whole  villages  l)eing 
inundated  and  the  inhabitants  forced  tu  build  platforms  on  piles  and  move  about  in 
boats.  With  regard  to  the  native  tribes,  the  traveller  says  that  about  Lusambu 
there  is  a  meeting  of  races  such  is  hardly  tu  be  seen  elsewhere  in  Africa,  llis  study 
of  the  Bassongo  Mino,  the  truculent  tribe  of  the  lower  Sankurru,  led  to  the 
unexi>ected  conclusion  that  they  form  ptart  of  a  series  of  tribes,  occupying  a  very 
large  area  within  the  bend  of  the  Congo,  who  all  8i>eak  practically  the  same  dialccti 
use  the  same  bows,  shields,  and  other  articles,  and  live  in  similar  houses.  Light  is 
thrown  on  the  jrast  movements  of  races  by  the  present  distribution  of  ethnological 
characters,  among  others  the  use  of  the  throwing-knife. 

The  Frontiers  of  Nigeria. — As  has  been  mentioned  in  the  Journal,  joint 
commissions,  representing  Great  Britain  aud  France  and  Great  Britain  and  Germany 
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respectively,  met  in  London  in  the  early  part  of  the  year  for  the  purpose  of 
making  proposals  for  the  drawing  of  the  boundary-lines  of  Nigeria,  to  the  north 
and  south  respectively,  on  the  basis  of  the  surveys  of  the  commission  which  had 
previously  examined  the  country  on  the  spot.  The  recommendations  of  the  Anglo- 
French  commissioners  were  adopted  in  a  convention  signed  in  London  on  May  29  and 
fince  ratified,  which  has  been  printed  as  Treaty  Series,  No.  14,  190G.  The  frontier 
decided  on  follows  a  very  irregular  course  defined ^by  certain  fixed  points  which  are 
specilic<l  in  the  text  of  the  Convention,  and  shown  on  a  large-scale  map  in  two 
sheets  annexed  to  it.  It  is  impossible  to  define  it  in  few  words,  but  it  may  be  said 
that  tlie  result  is  to  adhere  to  the  general  line  of  the  frontier  as  fixed  in  1904, 
though  one  or  two  modifications  of  more  imjtortance  are  made  in  favour  of  France. 
Thus,  south  of  Zinder  the  line  runs  considerably  south  of  its  jwsition  according  to 
the  agreement  of  1904,  while,  after  striking  Lake  Chad  at  the  mouth  of  the 
Komadugu,  it  slojies  to  the  south-east  before  reaching  the  meridian  35'  E.  of  Kuka, 
which  has  hitherto  formed  the  extreme  easU*m  limit  of  Northern  Nigeria,  as  indee«l 
it  continues  to  bo  south  of  13“  N.  This  is  to  secure  to  h’ranco  the  whole  eastern 
shore  of  the  lake,  which,  owing  to  the  growing  restriction  of  the  water  area  on  this 
side,  would  not  otherwise  bo  the  case.  Among  other  provisions  of  the  convention 
is  one  guaranteeing  free  navigation  on  the  lake  both  to  British  and  French  subjects 
or  protected  persons.  The  southern  frontier  of  Nigeria,  from  the  neighbourhood  of 
Yola  to  Lake  Chad,  was  defined  in  accordance  with  the  recommendation  of  the 
commissioners  by  an  exchange  of  notes  between  the  British  and  CJerman  govern¬ 
ments  on  July  10,  and  is  shown  on  a  map  given  in  the  Deuhihes  Kolonialblatt  for 
Septenil>er  15,  The  same  system  has  been  followed  as  in  the  case  of  the  northern 
bounilary,  straight  lines  as  a  rule  being  avoidetl,  but  the  line  defined  by  a  number 
of  jioints  or  natural  features  in  the  topography  of  the  country.  For  more  than  lialf 
its  course  the  line  follows  the  Yadseram  stream,  which  loses  itself  in  the  swamjis 
south  of  Chad  in  the  neighliourhood  of  Dikoa,  and,  curiously  enough,  diverges  to  no 
great  distance  on  either  side  of  a  straight  line  from  the  Benue  near  Yola  to  Lake 
Chad.  The  last  part  of  the  boundary  cuts  the  meridian  .35'  E.  of  Kuka,  at  a  point 
just  above  high-water  mark  of  the  lake,  which  was  marked  on  the  sjiot  by  two 
pillars  during  the  course  of  the  boundary  surveys. 

The  Place  of  Hornemann’s  Death. — The  circumstances  of  IJornemann's 
death  were  such  as  to  render  it  little  likely  that  all  the  uncertainties  connected 
with  it  will  ever  lie  cleared  up.  .According  to  the  report  sent  to  Captain  Lyon  in 
Murzuk  in  1819,  the  traveller  made  his  way  to  Noofy  (Nuj'ie),  at  the  chief  town 
of  which,  “  Bakkanee,”  he  died.  Dr.  Pahde,  in  his  memoir  of  the  traveller  pub¬ 
lished  in  1895,  thought  that  he  must  have  reached  the  Niger  between  Say  and 
Goinha,  and  was  inclined  to  identify  the  place  mentioned  with  Bikini,  one  of  the 
localities  touched  at  by  the  German  Togo  expedition  of  1.S95.  This  involved  the 
gupjKisition  that  the  influence  of  Nupe  extended,  in  Hornemann’s  time,  further 
north  than  in  more  recent  years.  The  writer  of  a  note  in  OJohus  points  out,  how¬ 
ever,  that  a  place  named  Bokane  exists  in  Central  Nupe,  a  little  north  of  I’abba, 
and  that  this  was  probably  the  jdace  in  question.  This  view  is  supported  by  the 
statement  of  Clarke  (*  Specimens  of  Dialects,’  p.  81 ;  Berwick,  1848),  in  reference 
to  a  people  in  the  Nupe  country  near  Rabba,  that  “it  was  in  this  part  of  Africa 
that  Ilomemann  dietl.”  Bokane  may  once  have  been  the  chief  centre  of  Nujie, 
as  Flegel  mentions  an  extensive  wall  surrounding  it,  .and  enclosing  cotton  planta¬ 
tions  and  scattered  grou]>s  of  houses. 

The  Gold  Coait  Interior. — A  Colonial  Report  (No.  493)  for  1905,  on  the 
Northern  Territories  of  the  Gold  Coast,  records  the  opening  of  a  new  administrative 
post  at  Navarro,  commanding  the  district  between  the  Sissili,  the  Red  Volt.a,  and 
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juirt  of  the  Wliite  Volta.  Twenty-four  thousand  square  miles  in  area,  the  Terri- 
lories  have  a  population  estimated  at  2,500,000.  I’he  rainfall  for  1905, 55’7l  inches, 
greatly  exceeded  that  of  any  of  the  last  three  years.  A  large  market  has  alreiuly 
sprung  up,  and  many  Hausa  traders  have  settled  at  Navarro.  A  complete  re¬ 
organization  of  the  administrative  centres  will,  it  is  hoped,  serve  to  draw  more 
closely  the  bonds  between  the  more  populated  regions  and  the  British  Adminis¬ 
tration.  The  demand  for  clothing  which  has  suddenly  sprung  up  is  being  supjilied 
at  ]>resent  by  the  Germans  in  Togoland.  The  Lobi-Dagarti  and  Dagomba  countries, 
too,  have  to  obtain  a  great  deal  of  cotton  for  cloth-making  from  Moshi  traders,  who 
get  it  from  French  territories.  There  is  a  promising  field  for  the  growth  of  sugar 
and  rice.  The  country  is  eminently  suitable  for  cattle-raising.  A  large  force  of 
ymung  men  is  available  for  labour  in  the  'I'arkwa  and  Ashanti  mines,  their  utiliza¬ 
tion  for  this  purpose  being  ajiproved  by  the  chiefs.  The  year  under  review  is 
further  notable  for  the  issue  of  the  first  reliable  maps  of  the  northern  territories. 


AlCent  of  Koant  McKinley. — According  to  a  Reuter  telegram  from  New 
York,  dated  October  3,  Dr.  F.  A.  Cook,  whose  new  expedition  to  Mount  McKinley 
was  referred  to  in  the  August  number  of  the  Journal  (p.  183),  has  succeeded  in 
reaching  the  summit  of  the  mountain,  which  is  the  highest  known  peak  in  North 
America.  It  will  be  remembered  that  Dr.  Cook  (who  tof>k  part  in  the  Belgian 
Antarctic  Expedition)  made  the  circuit  of  Mount  McKinley  in  1903  {Jcvrnal, 
Tol.  24,  p.  592),  and,  though  unable  to  complete  the  ascent  on  that  occasion,  reached 
a  height  of  over  11,000  feet.  The  total  height  assigned  to  the  mountain  by  the 
Geological  Survey  is  20,464  feet. 

Drainage  Modifications  in  the  Black  Hills  and  Bighorn  Mountains.— 

Among  the  many  studies  of  drainage  modifications  within  recent  geologic  times 
which  have  been  taken  up  with  so  much  ardour  on  all  sides,  is  one  by  Mr.  G.  R. 
Mansfield,  in  resiHJCt  of  the  .above-mentioned  districts  of  the  United  States,  which 
has  appeared  in  the  Bulletin  of  the  Museum  of  Coinp.arative  Zoology  at  H.arvanl 
(Geol,  Scr.,  vol.  8,  No.  3).  A  marked  feature  in  portions  of  the  Black  hills  district 
is  the  occurrence  of  beds  of  gravel  and  Ixtulders,  sometimes  of  great  thickness,  and 
occupying  not  only  broad  valleys  like  that  of  Boulder  creek,  hut  saddles  on  the 
divides  and  jiatches  on  the  shoulders  of  the  Iwundary  slopes  far  above  the  present 
streams.  Although  the  idea  has  l)een  held  that  some,  at  least,  of  the  deposits  were 
formed  on  the  shore  of  an  ancient  lake,  Mr.  Mansfield  considers  it  preferable  to 
regard  them  all  as  fluviatilc  in  origin,  the  region  having,  since  their  formation,  Wn 
subjected  to  considerable  changes  in  its  drainage  system.  The  writer  has  carefully 
mapjied  the  deposits,  and  compared  the  boulders  collected  with  samples  of  rocks 
occurring  in  fitu  in  the  district,  with  the  result  that  he  has  been  able  to  lay  down 
in  a  map  the  lines  of  movement  from  possible  places  of  origin.  These  agree 
remarkably  in  indicating  a  source,  in  each  case,  roughly  towards  the  south-west, 
and  it  may  therefore  be  supjtosed  that  the  ancient  stream  had  its  headwaters  in  this 
direction.  But  while  l)oth  the  drainage  basin  and  direction  of  discharge  have 
remained  practic.ally  the  same  to  the  present  d.ay,  the  lines  along  which  that  <lis- 
charge  takes  place  are  not  identical.  Mr.  MansfieKl  believes  that  the  Post-Oligocene 
incision,  which  has  brought  about  the  changes  referred  to,  began  as  the  result  of 
an  increa.se  in  relative  humidity,  hut  that  later  the  process  was  continued  as  tlie 
result  of  tilting,  which  brought  al)Out  readjustments  of  drainage.  In  the  Bighorn 
mountains  the  history  has  been  somewhat  similar,  extensive  gravel  deposits  having 
accumulated  during  the  Pleistocene  ]ieriod,  since  which  the  streams  have  entrenched 
themselves  deejtly  below  the  old  valley-floors.  In  this  ca.se,  too,  uplift,  and  not 
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climatic  oscillation  alone,  seems  to  have  played  its  part,  and  great  opjjortunity  has 
been  given  for  the  development  of  adjusted  drainage,  striking  examples  of  which 
sre  given  in  the  paper. 

Nicaragua  and  the  Mosquito  Territory.— Last  year,  on  April  19,  a 
treaty  was  signed  at  Managua  between  Great  Britain  and  Nicaragua,  by  which  the 
former  recognizes  the  absolute  sovereignty  of  Nicaragua  over  the  former  Mosquito 
Reserve,  as  defined  in  the  treaty  of  Managua  (now  abrogaterl)  of  January  18,  1860. 
Certain  privileges  are,  on  the  other  hand,  secured  to  the  Mosquito  Indians  and 
Creoles  tom  before  1891,  including  exemption  from  military  service  and  from  all 
direct  taxation  for  fifty  years  from  the  ratification  of  the  treaty.  This  took  place  in 
August  of  the  present  year,  and  the  text  of  the  treaty  has  since  been  issued  as 
No.  11  (1906)  of  the  Treaty  Series  of  Parliamentary  papers. 

AUSTRALASIA  AND  PACIFIC  ISLANDS. 

The  First  Crossing  of  Mount  Cook.— The  story  of  the  first  crossing  of 
Mount  Cook  is  told  by  5Ir.  Malcolm  Ross  in  the  May  number  of  the  AJpine  Journal. 
The  start  was  ma<lo  by  Messrs.  Fyfe,  Graham,  Ross,  and  Turner  on  Tuesilay, 
January  9,  11.15  p.m.,  from  Bivouac  rock  on  the  Haast  ridge,  whence  earlier 
climbers  too  have  set  out  to  scale  the  highest  ]dnnacle  of  the  Southern  Alj's. 
Leaving  Glacier  dome,  1300  feet  above  the  Bivouac,  ten  minutes  past  midnight, 
and  making  a  descent  of  700  feet,  the  party  went  4  miles  across  a  plateau  (7000 
feet  high)  to  the  foot  of  the  north-east  ridge.  Climbing  the  long  snow-slope,  they 
encountered  in  the  eerie  dusk  before  dawn  a  serious  torgsehrund.  Deftly  over¬ 
coming  this,  they  were  startletl  by  an  avalanche  crashing  with  thunderous  din  from 
the  ice-slopes  of  Mount  Tasman  to  the  plateau.  Three  hours  twenty-five  minutes’ 
grim  work  from  the  schrund  gained  them  the  Zurbriggen  arete.  By  9  a.m.  they 
stooil  10,0CO  to  11,000  feet  high,  commanding  views  of  Mount  Tasman  close  on 
the  north,  Ijcndenfeldt,  Ilaast,  Ilaidinger,  Do  la  Beche,  Elie  do  Beaumont,  and  the 
llochstetfer  dome.  Across  the  valley  towered  Malte  Brun.  Farther  away  to  the 
north-east  stretched  a  100-mile  vista  of  range  on  range  far  as  eye  could  reach. 
Afti'r  an  hour’s  rest,  the  party  again  set  to  cutting  stei)s  up  another  very  sharp 
snow-ridge.  Finally  at  1  p.m.,  Wetlnesrlay,  .January  10,  thirteen  hours  forty-five 
minutes  from  the  time  of  leaving  the  Bivouac,  the  mountaineers  put  underfoot  the 
topmost  pinnacle  of  Aor.angi,  12,.‘’97  feet  above  the  sea.  The  mountain  having 
to  n  climbed  from  the  Tasman  side,  it  was  toldly  resolved  to  descend  it  on  the 
Hooker  side.  This  descent,  perilous  in  places,  was  happily  accomplished,  and  on 
Thursday  morning,  just  after  midnight,  the  mountaineers  stepped  on  to  the  upper 
slopes  of  the  Hooker  glacier. 

The  Structure-lines  of  Oceania. — This  is  the  subject  of  a  paper  by  Dr.  T.  Arldt 
in  Nos.  5  and  6  of  the  Zeihrhrift  of  the  Berlin  Geographical  Society  for  the  present 
year,  the  object  of  which  is  to  extend  the  investigations  of  Dana  into  the  ])revailing 
directions  of  the  structure-lines  of  Oceania  by  a  more  detailed  examination  of  the 
region.  Dr.  Arldt  points  out  in  an  intro<luctory  section  what  diverse  views  have 
been  held  as  to  the  P'ast  geological  history  of  the  Pacific,  some  holding  that  ocean  to 
be  the  site  of  a  vast  former  land  mass,  while  others,  ailhering  to  the  view  of  the 
permanence  of  ocean  basins  through  long  geologic  ages,  believe  it  to  be  the  field  of 
action  of  forces  which  have  only  in  recent  times  begun  to  thrust  up  mountain  ranges 
from  below.  A  decision  between  these  two  ojiposite  views  is  impossible  in  the 
existing  state  of  our  knowledge  of  the  geology  of  the  region ;  while  the  fact  that  the 
ori'.;inal  formations  of  so  large  a  part  of  the  area  are  masked  by  deep-sea  dejKisits 
makes  it  particularly  difficult  to  gain  an  insight  into  the  past  physical  history.  The 
study  of  the  stnictiiral  lines  observable  in  the  island  groups  is  therefore  of  special 
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importance.  Dana,  in  hia  ‘Manual  of  Geology,’  pointed  out  the  striking  parallelism 
which  prevails  in  the  directions  of  such  lines,  and,  in  order  to  throw  further  light 
on  this  ix)int.  Dr.  Arldt  undertook  the  task  of  determining,  for  each  group  throughout 
the  whole  area,  the  direction  of  the  loxodromes  of  the  main  tectonic  lines,  the  angles 
being  measured  from  north  through  east  to  south.  He  divides  the  whole  ares 
into  an  inner  and  outer  arc — the  former  comprising  all  the  groups  nearest  to  the 
archipelago  and  Australia  (Melanesia,  New  Zealand,  etc.) ;  the  latter  the  Polynesian 
groups — with  the  additional  arc  of  the  Marianne  islands  showing  special  features 
of  its  own.  This  division  accords  in  the  main  with  the  geological  characteristics 
of  the  areas,  the  inner  zone  forming,  e.y.,  a  wide  girdle  of  Mesozoic  and  Tertiary  fids 
ranged  outside  the  ])re-Carboniferous  folded  ranges  of  the  Australian  continent,  nid 
masked  by  volcanic  activity  and  the  depression  of  certain  areas  within  it;  it  is  to 
1)0  regarded  throughout  as  an  old  continental  area.  The  character  of  the  outer 
zone  is  not  so  clearly  marked.  The  result  of  Dr.  Arhlt’s  calculations  is  to  confirm 
the  main  theses  laid  down  by  Dana,  though  the  parallelism  is  not  always  quite 
so  striking  as  that  writer  supposed.  Thus,  in  the  case  of  the  Polynesian  groujis 
the  greatest  difference  of  direction  amounts  to  21°,  instead  of  the  8°  w'hich  lie 
suiqxised.  Of  Dana’s  characteristic  directions  (west-north-west  and  north-north¬ 
east),  the  former  holds  good  ftir  the  outer  zone  as  a  whole,  and  in  a  less  degiee 
for  the  north-west  lart  of  Oceania  as  a  whole;  but  the  latter  does  not  agiee 
so  well  with  the  reality.  Rectangular  intersection  of  different  systems  is  seen  in 
a  limited  number  of  cases.  Dr.  Arldt  thinks  that,  though  the  character  of  folded 
mountain  ranges  is  not  definitely  established  in  the  case  of  the  groups  of  the  outer 
zone,  the  parallelism  is  sufficiently  striking  to  argue  a  unity  of  origin,  and  that  the 
simplest  explanation  is  that  which  attributes  this  to  folding.  The  conformity  ot 
the  island  chains  with  the  older  mountain  systems  to  the  west,  which  recalls  other 
examples  in  various  parts  of  the  world,  points  in  the  same  direction.  Thus  we  have 
a  regular  succession  in  time  and  place  from  the  West  Australian  tableland  through 
the  Australian  cordillera  to  the  inner  zone  of  islands,  and  it  is  only  natural  to  extend 
the  sequence  to  the  outer  zone  also.  If  this  is  justified,  that  zone  may  perhajis 
represent  the  most  recent  fold-sj’stem  on  the  face  of  the  Earth,  as  it  would  also 
have  the  greatest  longitudinal  extension.  This  might  be  explained  by  the  absence 
of  checks  to  the  forces  in  jday  in  the  case  of  so  large  an  extent  of  ocean. 

POLAR  REGIONS. 

Mr.  Harrison’s  Expedition  to  'Arctic  Canada. — Writing  from  Herschel 
island  on  August  26,  Mr.  A.  H.  Harrison  gives  particulars  of  the  work  he  has  been 
able  to  accomiilish  since  the  beginning  of  March,  the  date  of  his  previous  letter  (see 
Journal,  vol.  27,  p.  635).  Survey  work  and  geographical  studies  of  various  descrij)- 
tions  had  continued  fully  to  occujiy  Mr.  Harrison’s  time.  The  greater  part  of  the 
spring  and  summer  months  was  sjient  on  Herschel  island,  but  in  July  Mr.  Harrison 
took  advantage  of  an  opportunity  which  offered  to  secure  a  jiassage  on  board  a 
whaler  to  Banks  Land,  and  went  up  the  coast  as  far  as  Ca})e  Kellett.  During  the 
cruise,  which  occupied  six  weeks,  useful  information  was  obtained  as  to  the  character 
of  the  Arctic  ice,  on  which  Mr.  Harrison  often  went  out  from  the  ship.  He  had 
ho])ed  to  obtain  supplies  from  the  whalers  who  had  wintered  at  Baillie  island,  in  the 
neighbourhood  of  Cajie  Bathurst,  but  found  that  they  themselves  had  barely 
sufficient  provisions  for  their  own  requirements.  Consequently  Mr.  Harrison’s  idea 
of  wintering  on  Banks  Land  had  to  be  abandoned,  and  at  the  end  of  the  cruise  ho 
returned  to  Herschel  island.  Among  the  fruits  of  the  six  months’  work  are  maps  of 
Baillie  island  (which,  Mr.  Harrison  states,  is  wrongly  located  on  the  charts)  ami 
Herschel  island,  together  with  a  series  of  soundings  between  the  two  islands,  which 
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are  imprtant  as  providing  the  only  two  safe  harbours  along  that  part  of  the  coast. 
Much  time  has  also  been  devoted  to  observations  of  the  drift  of  the  ice  in  the  neigh- 

■  bourhood  of  Uerschel  island.  A  south-east  or  north-east  wind  always  drove  the  ice 

■  off  in  the  direction  of  Point  Barrow,  and  a  south-west  or  north-west  wind  brought  it 

S  back  agtdn.  But  there  was  almost  always  open  water,  or  what  api)eared  to  be 

an  open-water  sky,  to  the  north,  and  hence  Mr.  Harrison  does  not  think  it  practicable 
to  undertake  a  journey  north  over  the  ice  in  search  of  the  land  which  he  is  confident 
,  exists  in  that  direction.  The  conclusion  at  which  he  has  arrived  is  that  there  is 

i  a  drift  to  the  north-east  from  Point  Barrow,  which  meets  the  waters  of  the  Mac- 

,  ken/.ie  river  somewhere  to  the  north  of  Uerschel  island,  whence,  having  no  outlet  to 
the  north  or  east,  the  current  is  ultimately  deflected  into  the  line  of  drift  of  the 
Jeaniiitte  and  the  Fratn.  As  regards  his  plans  for  the  future,  Mr.  Harrison  pro- 
,  poses  to  winter  at  the  mouth  of  the  Mackenzie  river,  and  in  the  s]iring  to  undertake 

a  journey  eastwards,  returning  along  the  coast  over  the  Arctic  ice.  Then  in  the 
summer  the  whalers  will  bring  him  fresh  supplies  from  San  Francisco,  and  carry  him 
'  to  Banks  Land.  Mr.  Harrison  has  engaged  the  services  of  two  Eskimo  families, 

‘  who  will  accom]«ny  him  north,  women  as  well  as  men.  The  former  are  not  only  a 

necessary  adjunct  to  the  expedition — since  the  men  will  not  go  without  them — but 
i  are  ex])ected  to  be  of  the  greatest  assistance ;  not  inferior  to  the  men  in  endurance, 

,  they  are  far  su]X3rior  to  them  in  industry.  Mr.  Harrison  is  acquiring  a  speaking 

knowh^lge  of  the  Eskimo  language,  which  will,  no  doubt,  stand  him  in  good  stead 
I  in  his  ethnographical  investigations. 

The  Flora  of  Ellesmere  Land  and  its  Affinities.— The  second  part  of  the 
report  of  the  second  Norwegian  Arctic  Expedition  in  the  Fratn  consists  of  a  memf>ir 
by  Mr.  H.  G.  Simmons,  the  botanist  of  the  expe<lition,  on  the  Vascular  Plants  in 
the  flora  of  Ellesmere  Land  (Christiania :  A.  W.  Br(jgger,  190G).  The  writer  has  not 
been  < ontent  to  study  his  own  collections  only,  but  has  made  himself  thoroughly 
acquaint*^!  with  all  the  data  previously  brought  together  on  the  subject,  having 
spent  some  time  in  London  for  the  purpose  of  studying  the  collections  made  by 
British  expeditions.  The  memoir  consists  of  scientific  descriptions  of  the  sptecies 
represented,  with  careful  definition  of  the  localities  and  range  of  each.  A  short 
introtliiction  discusses,  however,  the  general  questions  of  the  composition  and  affinities 
of  the  flora,  besides  sketching  the  history  of  botanical  research  in  the  area  studied. 
The  sixty-nine  sj)ecies  known  to  Sir  Joseph  Hooker  when  discussing  the  botany  of 
the  Nares  Expedition,  have  now  been  increased  to  a  hundral  and  fifteen,  not 
including  ten  which  Mr.  Simmons  regards  as  doubtful,  the  orders  represente<l  by  the 
greatest  number  of  species  being  Qraminex,  Cyperacex,  Cruciferx,  Saj-i/rayareie, 
and  Caryophyllacex.  Only  two  of  the  genera  are  not  present  in  Greenland,  and 
only  two  species  of  other  genera,  so  that  Hooker’s  opinion  that  the  flora  of  Ellesmere 
Land  is  entirely  Greenlandic  would  seem  to  bo  fully  borne  out.  But  Mr.  Simmons 
points  out  that  a  further  examination  is  necessary  before  concluding  that  the 
dividing  line  (if  such  exists)  between  a  European  flora  in  Greenland  and  an 
American  one  further  west  is  deflected  so  as  to  include  Ellesmere  Laud  with  the 
former  and  separate  it  from  the  other  Arctic  islands.  He  shows  that,  apart  from 
the  circum]x>lar  S{)ecie3,  the  character  of  the  flora  is  as  decidedly  American  as 
Greenlandic,  and  that  there  are  definite  indications  that  certain  of  the  species  have 
entered  from  the  south-west.  The  explanation  is  that  the  affinity  noted  is  with  the 
flora  of  north-west  Greenland,  which  itself  shows  clearly  the  influence  of  the  near 
neighbourhood  of  the  American  flora,  many  species  having  evidently  made  their  way 
in  from  Ellesmere  Land.  The  Greenland  flora  is,  in  fact,  no  unity,  but  consists  of 
several  diverse  elements. 
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Incised  Meandering  Valleys. — In  the  Bulletin  of  the  Qeographical  Society  of 
Philadelphia  (vol.  4,  No.  4),  Prof.  W.  M.  Davis  contributes  some' further  investiga¬ 
tion  on  the  formation  of  meandering  valleys  where  a  serpentine  river  has  been 
impelled  by  regional  uplift  to  erode  a  new  valley  above  the  level  of  its  earlier  valley 
floor.  Beginning  with  a  symmetrical  diagram  of  an  incised  meandering  valley,  in 
which  the  meanders  are  considered  as  stationary,  he  points  out  that,  under  natural 
conditions,  the  meanders  tend  to  migrate  down  the  valley,  with  the  result  that  the 
spurs  have  a  steeper  undercut  slope  on  the  up-valley  side,  and  a  slip  off  gravel- 
strewn  slojie  on  the  down-valley  side.  This  he  further  illustrates  by  a  diagram  of 
the  successive  positions  of  a  meandering  stream.  He  points  out  that  the  rates  of 
corrasion  (vertical,  lateral  outward,  and  lateral  down-valley-ward)  vary  absolutely 
and  in  relation  to  one  another.  An  im{iortant  point  is  that  in  the  earlier  stages  of 
valley  erosion  it  is  the  down-valley-ward  corrasion  that  is  largely  responsible  for  the 
trimming  and  gradual  removal  of  the  spurs,  whereby  a  narrow,  incised,  meandering 
valley  is  converted  into  an  0]>en  flood-plain  valley.  Several  diagrams  which 
follow  illustrate  the  combined  action  of  outward  and  down-valley- ward  corrasion. 
Prof.  Davis  urges  the  further  study  of  rivers  from  these  jioints  of  view  in  the  field, 
)X)inting  out  that  topographical  maps  are  rarely  accurate  enough  to  exhibit  all  the 
significant  features.  At  present  the  student  of  meandering  valleys  nmst  go  into  the 
field  for  facts.  He  instances  certain  rivers  which  are  especially  interesting  in  this 
connection,  such  as  the  Potomac,  the  Juncata,  the  Chatanqua  creek,  the  north 
branch  of  the  Susquehanna,  and  the  river  valleys  of  the  High  Eifel  and  Ardennes. 

GENERAL. 

Queensland  Geographical  Society.— In  the  last  week  of  June  the  Queens¬ 
land  branch  of  the  Royal  Geographical  Society  of  Australia  celebrated  the  twenty- 
first  anniversary  of  its  foundation.  The  celebrations  extended  over  four  days,  and 
comprised  a  series  of  meetings  of  the  society  at  Brisbane,  intersjiersod  with  a  variety 
of  social  functions.  To  judge  from  the  reports  in  the  Brisbane  Courier,  the  meetings 
and  festivities  not  only  aroused  much  public  interest,  but  were  of  a  character  to  give 
a  worthy  stimulus  and  inspiration  to  geographical  workers  in  Queensland.  The 
proceedings  commenced  on  Tuesday,  June  26,  with  a  reception  and  luncheon  by  the 
Mayor  of  Brisbane,  and  terminated  on  Friday  evening  with  a  conversazione.  On 
intermediate  days  members  and  delegates  were  entertained  at  a  river-picnic  on  board 
the  Government  yacht  by  the  council  of  the  society,  and  at  a  garden-party  given 
by  the  governor.  Lord  Chelmsford,  who  has  accepted  the  office  of  President  in  suc¬ 
cession  to  the  late  Sir  Hugh  Nelson,  whose  death  was  recorded  in  the  April  number 
of  the  Jonmnl.  The  first  meeting  in  connection  with  the  celebrations  was  held  on 
Tuesday  evening,  when  the  honorary  secretary.  Dr.  J.  P.  Thomson,  who  took  a 
leading  part  in  founding  the  society,  and  who  has  been  largely  responsible  for  it? 
successful  working,  read  a  number  of  congratulatory  messages  from  geographical 
societies  and  other  learned  bodies  all  over  the  world,  including  one  from  our  own 
society.  Subsequently  Dr.  Thomson  read  a  pajier  reviewing  at  considerable  length 
the  activities  of  the  society  during  the  twenty-one  years  of  its  existence.  He 
emphasized  the  fact  that  “from  the  first  the  cardinal  principles  of  universal 
geography  were  set  up  for  the  guidance  of  the  society,  and  a  broad  and  comprehen¬ 
sive  policy  in  the  acquisition  and  dissemination  of  geographical  knowledge  was 
adopted ;  ”  anil  was  able  to  show  that,  in  spite  of  initial  difficulties,  much  good  work 
has  been  accomplished.  The  principal  feature  of  the  meeting  on  the  following  even¬ 
ing  was  the  presentation  to  the  consideration  of  the  society  of  the  valuable  paper  on 
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the  “  Present  Problems  of  Geography,”  which  Dr.  II.  U.  Mill  read  before  the  Eighth 
International  Geographical  Congress;  while  on  Thursday  evening  there  was  rc.ad, 
again  in  the  absence  of  the  author,  a  paper  discussing  the  question  of  geographical 
education  in  schools  and  colleges,  by  Ur.  Richard  Elwootl  Dodge,  Professor  ot 
Geography  in  the  Terichers’  College,  Columbia  University,  New  York.  Finally,  on 
Friday  there  was  presented  to  the  society  a  paper  by  Sir  John  Murray,  written 
specially  for  the  anniversary  celebrations,  dealing  with  the  observations  as  to  the 
depth  of  the  ocean  lying  to  the  east  of  Australia,  the  temperature  of  the  waters  of 
the  ocean,  the  marine  deposits  which  cover  the  floor  of  the  ocean,  and  the  per¬ 
centage  of  carbonate  of  lime  which  is  contained  in  these  deposits.  One  of  the  con¬ 
clusions  reached  by  Sir  John  Murray  is  that  in  the  region  under  consideration — 
namely,  that  portion  of  the  South  P.acific  bounded  on  the  west  by  the  coasts  of 
Tasmania,  Australia,  and  New  Guinea,  on  the  north  by  the  equator,  on  the  east 
by  the  meridian  of  160°  W,  long.,  and  on  the  south  by  the  p.arallcl  of  50°  S. 
lat. — it  may  be  roughly  estimated  that  of  the  total  water  area,  alaxit  25  per  cent,  is 
under  1000  fathoms  in  depth,  about  20  jwr  cent,  between  1000  an<l  2000  fathoms  in 
depth,  alsiut  lO  jicT  cent,  between  2000  and  300i>  fathoms  in  depth,  and  alx)ut  15 
per  cent,  over  300<  >  fathoms  in  depth. 


OBITUARY. 


H.  W.  Cadoax. 

We  regret  to  record  the  death  of  Mr.  If.  W.  Cadmix,  a  young  traveller  of  much 
promise,  who  h.ad  already  gaine<I  a  ch^se  knowledge  of  considerable  portions  of 
Western  Asia,  and  at  the  time  of  his  dc'ath  w.as  hoping  to  do  further  geographical 
work  in  the  same  region.  He  had  also  resided  for  some  time  in  Rhodesia,  and  had 
Carrie*!  out  surveys  in  Manicaland  and  along  the  Portuguese  frontier.  His  }>rincipal 
work  h.a«l,  however,  lieen  done  in  Trans-Caucasia  ami  Asiatic  Turkey.  In  the 
former  he  had  resiile*!  some  seven  years,  travelling  extensively  in  the  eastern 
portion,  and  studying  in  jtarticular  the  Mohammedan  populations  .and  their 
languages,  including  one  of  the  old  Persian  colonies  on  the  southern  slo|ies  of  the 
main  chain.  In  June,  181*2,  he  ascended  to  tire  summit  of  Mount  Ararat,  his  visit 
falling  between  those  of  Markoff  and  Pastukhoff,  the  latter  of  whom  alluded  to  it 
while  describing  his  own  .ascent.  Mr.  Cmloux  also  travelled  in  Mesoiartamia,  and 
his  interesting  pajxjr  on  changes  in  the  course  of  the  lower  Euphrates,  in  the 
September  number  of  the  Journal,  shows  him  to  h.ave  Iwen  a  keen  and  capable 
observer. 


Dr.  Karl  Futterer. 

The  well-known  traveller  in  Central  A.sia,  Dr.  Karl  Futterer,  died  in  February 
last  at  the  early  age  of  thirty-nine  y'ears,  having  for  some  time  p.ast  suffered  from 
serious  ill  health.  The  important  journey  which  he  carried  out  in  1897-00,  in 
company  with  Dr.  Holderer,  across  the  whole  length  of  Asia,  was  .alluded  to  at  the 
time  in  the  Journal  (see  esprecially  vol.  12,  p.  520 ;  vol.  13,  p.  4.30).  It  w.as  jwr- 
tieularly  fruitful  in  scientific  observations.  Dr.  Futterer  being  a  trained  geograpdier 
anil  geologist,  while  he  paid  attention  also  to  the  botanical,  zoological,  and  meteoro¬ 
logical  characters  of  the  countries  jiasse  1  through.  Resides  a  number  of  papers  in 
scientific  jieriodicala,  he  had  brought  out  a  portion  of  a  large  work  on  the  results  of 
his  ex]icdition  (Journal,  vol.  18,  p.  52.5),  though  his  ill  health  had,  unfortunately, 
delayed  the  issue  of  the  remainder.  It  is  ho|ied,  however,  that  this  may  still  bo 
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made  available,  Dr.  F.  Noetling  having  undertaken  to  prepare  it  for  publication. 
A  portrait  of  the  traveller  is  given  in  the  Deutsche  Rundschau  fur  Geographic  for 
July  last. 


CORRESPONDENCE. 

African  Languages. 

The  importance  of  language  in  relation  to  political  and  social  aspects  of  the  native 
question  in  Africa  seems  liable  to  be  overlooked.  The  possibility  of  large  gr<'iipe 
of  tribes,  hitherto  distinct  and  mutually  antagonistic,  becoming  rapidly  able  and  B 
eager  to  understand  each  other  in  some  common  form  of  speech,  has  apparently  to 
be  taken  into  account.  Twenty-six  years’  contact  with  Swahili  and  various  dialects  ! 
of  Eastern  and  Central  Africa  points  so  far  to  the  conclusion  that  there  is  a  remark¬ 
able  degree  of  similarity,  amounting  in  many  important  respects  to  substantial 
identity,  in  the  grammatical  structure  of  language  over  the  whole  vast  area  occupied  ■ 

by  the  Bantu  races  of  Africa,  from  the  Sudan  to  the  Cape.  And  the  stock  of  ' 

words  common  to  all  Bantu  tribes,  when  recognised  under  their  various  dialectic  \ 

disguises,  will  probably  prove  very  considerable.  I 

The  officials,  missionaries,  traders,  settlers,  and  travellers  of  various  nationalities  : 

who  are  qualified  to  give  help  in  testing  this  conclusion  by  personal  and  first-band  > 

study  of  a  Bantu  dialect  are  naturally  difficult  to  reach,  scattered  in  remote  and 
often  isolated  spheres  of  work.  It  is,  therefore,  perhaps  justifiable  to  ask  publicity 
for  the  request,  that  persons  so  qualifierl  and  willing  to  accept  and  reply  to  a  brief 
communication  on  the  subject  would  send  me  their  addresses  at  Fort  Jameson, 
North-Eastern  Rhodesia.  • 

I  should  be  grateful  if  foreign  journals  and  local  ]>a)iers  in  Africa,  general  .and 
official,  would  as-sist  by  calling  attention  to  my  invitation. 

A.  C.  Mad.\n, 

Student  of  Christ’s  Church,  Oxford. 

c/o  The  British  South  Africa  Company, 

Fort  Jameson,  North-Eastern  Rhodesia, 

July  12,  im. 
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Additienu  io  the  Library. 

By  EDWARD  HEAWOOD,  M.A.,  Librarian,  R.O.S. 

The  following  abbreviations  of  nonns  and  the  adjectives  derived  from  them  are 
employed  to  indicate  the  source  of  articles  from  other  publications.  Gleographioal 
names  are  in  each  case  written  in  full : — 


A.  =  Academy,  Academic,  Akademie. 
Abh.  =  Abhandlnngen. 

Ann.  =  Annals,  Annales,  Annalen. 

B.  =  Bulletin,  Bollettino,  Boletim. 

Col.  =  Colonies. 

Com.  =  Commerce. 

C.  R.  =  Comptes  Bendas. 

E.  =  Krdknnde. 

G.  =  Geography,  Geographic,  Geografia 
Ges.  =  Geeellschaft. 

I.  =  Institnte,  Institution. 

Is.  =  Isvestiya. 

J.  =  Jonmal. 

Jb.  =  Jahrbnoh. 

k.  n.  k.  =  kaiserUch  and  koniglich. 

M.  =  Mitteilnngen. 


Mag.  =  Magasine. 

Mem.  (Mdm.)  =  Memoirs,  Memoires. 
Met  (met)  =  Meteorological,  etc. 

P.  =  Proofings. 

R.  =  Royal. 

Rev.  (Biv.)  =  Review,  Revue,  Rivista. 
8.  =  Society,  Socie'te,  Selskab. 

Sc.  =  Sciences). 

Sitsb.  =  Sitzongsbericht. 

T.  =  Transactiona 

Ts.  s  Tijdschrift,  Tidskrift. 

V.  =  Verein. 

Verb.  =  Verhandlungen. 

W.  =  Wissenichaft,  and  compounds. 
Z.  =  Zeitschrift. 

Zap.  =  Zapiski. 


GEOGRAPHICAL  LITERATURE  OF  THE  MONTH. 


517 


ion. 

for 


On  kcoonat  of  the  embigaitT  of  the  worda  oetavo,  quarto,  etc.,  the  siie  of  hooka  in 
the  liat  below  ia  denoted  by  the  length  and  breadth  of  the  oover  in  inohea  to  the  neareat 
half-inch.  The  aiae  of  the  Journal  ia  10  x  6^. 

A  lelection  of  the  worka  in  thia  liat  will  be  noticed  alaawhere  in  the  *'  Jonmal.” 


Ltire  |i 
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and  ' 
y  to 
I'.'Cta 
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ntial  I 
pied  I 
k  of 
pctic 
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EUROPE. 

Alpt— Olacieri.  Eorel,  Lngeon,  and  Mnret. 

Juhrb.  Schueiz.  Alpeuclub  il,  1905  (llHiO) :  ‘J(i8-287. 

Lex  variations  periodiques  des  glaciers  des  Allies.  Par  Dr.  F.  A.  Fnrel,  Dr.  M. 
Lugion,  E.  Muret.  26““  rapport,  1905. 

Alps- Meteorology.  Afet.  Z.  23  (1906):  193-200.  Picker. 

Der  Fdhn  vom  4.  bis  6.  November  1905  in  deu  Oslalpeu.  Von  H.  von  Fieker. 

Alps-  Simplon.  Mourtmenl  G.  23  (1906):  259-262.  [Wanters.] 

Le  Simplon.  Par  A.  J.  Vt.  With  Map^i. 

Alps— Vegetation.  Pampanini. 

Esxtii  sur  la  geogntphie  liotanique  dee  Alpes  et  en  particulier  des  Al|ies  sud-orieutales. 

Par  R.  Pampanini.  (Me'm.  Soc.  Fribourgeoiso  Sci.  Nat.  Gdologii;  et  Geographie, 

3,  Fuse.  I.)  P'ribourg:  Imp.  Fragiiiere  Freres,  1903.  Size  9i  X  6J,  pp.  216. 
Presented  by  the  Sociilt^  Vrihouryeoi*t  des  <Scte/iees  Xuturelb  $. 

Alps  Vegetation.  Schroeter. 

Da..  Ptlanienleben  der  Alpen.  Eine  Fcbilderung  der  Huebgebirgstlurii  von  Dr. 

C.  Sehrueter.  Drittu  Lieferung.  Zurich  :  A.  Raustein,  19<K>.  Size  9}  X  6},  pp. 
249  344.  7//u4r((((onx.  Price  3*. 

This  important  work  will  be  reviewed  on  its  completion  by  the  issue  of  part  4. 
Austria— Dalmatia  and  Heriegovina.  Danes. 

Uvodi  delni  Neretvy.  Geoinorfologieka  studic.  Naiisal  Dr.  J.  V.  Danes.  V 
Ptsze,  1905.  Size  10  X  6|,  pp.  108.  Mapn  anil  I//ui>triition$.  Prit'HUd  by  tite 
Author. 

Autria— Meteorology.  Margoles. 

Jiihrb.  K.K.  Zeiitral-Anelalt  Mel.  41,  1904  (1906):  Anhamj,  1-12. 

Ri  vision  der  Lnftdruck-Juhresmittel  osterreichischer  Statioueu  1886  bis  1904.  Von 
Dr.  M.  llargules. 

Austria —Meteorology.  - 

.htlirbucher  der  K.K.  Zeiitral-Aiistalt  fur  Metcorologie  iiiid  Geodynamik.  Juhrg. 
I‘.H>4.  N.  F.  xli.  Hand,  and  Anliaug.  Wien:  W.  Itrunmullcr,  1906.  Size  12  x  9^, 
pp.  xxs..  132,  106,  32,  and  21 ;  Aniiaiig,  42. 

Belgium --Schelde.  iL.s'.G. /.<•/{<!  45  (1906) :  237-244.  Blanchard. 

A  propoe  les  iiioudatioiis  recentes  dans  lex  Polders  du  Das-Escaut.  Par  Raoul 
Ulaiieliard.  H'ltA  1  Unit  rat  ion*. 


I  are  Carpathians.  C.  Pd.  142  (190«i) :  1.583-1585.  Martonne. 

hical  gur  deux  plans  eu  relief  du  Pariiigu  et  de  Soarbele  (Karpatrs  merldioualex) 

execute  d’apres  des  leve's  topngrapliiques  iu^lits.  Note  de  E.  de  Mai  tonne. 

Carpathians.  Jahrbwh  dt$  Ungnrisehen  Karpnthrn  V.  2Z  {IdOii):  1-19.  Siegmetb. 

Strcifzugo  in  den  Liptoer  Kur|iatlicn.  Von  Karl  Siegnietli. 

Denmark.  J.7i.  NtofislrVu/ 69  (19i>6) :  374-419.  Thompson. 

^  The  Development  of  Agriculture  in  Denmark.  By  R.  J.  Tliomiison. 

Trance.  C.  Pd.  142  (1906):  1103  1105.  Umothe. 

lies  terrassee  de  lu  vallco  du  Rhone  en  aval  de  Lyon.  Note  de  M.  de  1.4tmothe. 

Trance— Communications.  A  tranri  If  Monde  12  (1906):  61-63.  - 

liC  Nord  et  I’Kst  de  la  France  et  les  Voios  d’acces  au  Simplon.  Mop. 

Trance — Doranee.  B.S.G.  Marteille  29  (1905) :  257-264.  Eepelin. 

Les  Sources  de  la  Durance.  Par  J.  Rcpelin.  With  Shetch-map. 

The  author  bolds,  with  Reclus  and  others,  that  the  C'laree  is  the  true  u]>per  course 
ot  the  Durance. 
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France — Herd.  Supp'.  B.S.G.  Lille  ftp.  SO.  Blanchard. 

La  denbite  de  Population  <lu  Departouient  du  Nord  au  XIX'  aihcle.  Etude  dc  dix 
recenaenieiita  de  population.  Par  R.  Itlunchard.  With  Diagram*. 

France— Porta.  BAG.  LiHe  45  (1906):  221-233.  Cloarac 

Lea  grauds  porta  de  guerre  et  de  oomaieroe  du  la  France.  Par  P.  t'loarec.  With 
IlluUration*. 

Germany— BaTaria.  M.G.  Ge*.  Munch  n  1  (1906):  501-o6u.  Reindl. 

D<>rfer,  Weiler  und  Einzelhiife  in  Sudbayern.  Eine  aiithropugeogrii|)liiiiche  Btudic 
zur  Keiintnia  der  SiedelungaTerbalinitiBe  in  tSiidbayern.  You  Dr.  J.  Reindl. 

Germany— Bavaria.  M.G.  Ge*.  Miinch  n  1  (1906) :  561  621.  Ule. 

Studien  am  Ammeraee  in  Oberbayem.  Von  W.  Ule.  IP/tA  Map. 

Germany  -Bhine  Province.  Koenig 

Agriculture  in  tlie  Rheiiibh  Province.  Foreign  Office,  Misecllaueoiie,  No.  652, 
1906.  Size  10  X  6},  pp.  50.  ibtee  3</. 

Hnngary— Lake  Balaton.  - 

Keaultate  der  viiasensebaftlichen  ErfoiHcbuiig  dee  Balatoiiee'ee.  .  .  .  Uerauegegcbi  D 
von  der  Ualutontiee-UommiBaion  der  Ung.  Ueograpliibchen  Gecelleebaft.  Erstcr 
Rand.  Phyeiiiche  Geographie  dee  BalatonseeH  und  beiner  Unigebung.  Vierlcr 
Tlieil.  Dritte  Section.  Reeullatc  d<  r  Pliytopbanulogibchcn  Beobucbtuugeu  in  der 
Umgebung  dea  Balatoneeee.  Aud  dem  Naetilaaae  dob  weil.  Dr.  Moria  Stuub  iu 
druck  gelegt  von  Dr.  J.  Bernatuky. — Fiinfter  Theil  .  .  .  Zweite  und  Dritte 
Section.  Die  Furbenersclieinungen  des  Bulatonseee,  von  Dr.  E.  v.  Cholnoky  und 
die  ReflexioDeerxelieinungen  an  bewegten  WiiHeertlacben,  von  Dr.  Baron  Bda 
Harkanyi. — Zweiter  Band.  Die  Biologie  dee  BalatonseeH  und  ueiuer  Umgebnug. 
Erater  Tbeil  .  .  .  Anbiing:  Beitriige  zur  Kenutuiae  des  1‘lanktnnb.  von  Dr.  Ge/.a 
Entz,  jun. ;  und  1.  und  II.  Nacbtrag  zur  Aufziiblung  der  IVeicbtbiere,  von  Dr.  .V. 
Weiss  uud  T.  Kornioa— Zweiter  Tbeil  ...  1  Section.  Anbang:  Die  Bncilluricn 
des  Balatoiiitecs,  von  Dr.  J.  PanbK-sek. —  Dritter  Band.  Social-  und  Antbro|Ki- 
geograpbie  des  Balatonsees.  Erster  Teil.  ArcliKologie  der  Balatonsee-Umgt  bung. 
Erbter  Section.  Arcbwologiscbc  Spiiren  aus  <ler  Urzeit  und  deni  Altertiim  Ix  i 
Viszprein,  von  (J.  Itbc. — Zweiter  Tbeil.  Etbnograpbie  der  Uiuwobner  <lis 
Balaton gestades.  Dr.  J.  Jauku.  Na«’b  dem  Tode  des  Yerfai'Sers  deutscb  la.ir- 
beitet,  von  Dr.  W.  Seinayer. — Fiinfter  Tbeil :  Itibliograpbie  des  Itnlatonsi'cs,  von 
Dr.  J.  V.  Sziklay.  Wieu:  E.  Uiilzel,  1902  1906.  Size  11^x8}.  Map»  an<l 


Jlluetralioiu.  To|)Ograpbiscber  und  geologiscbcr  Atlas.  I.  Tbeil.  .  .  .  Entworl'cn 
von  Ludwig  von  Loi  zy,  1903.  Size  21  i  x  28}.  iV<«nt<d  by  the  SocieU  Hougtoi^e 
(If  Geographic. 

Hungary— Lake  Balaton.  Cholnoky 


Die  furbenerscheinungen  des  Balatonsees,  von  Dr.  Eugen  v.  Cholnoky.  (Se|Hirulab- 
<lruck  aus  dem  Werkc :  “  ResiiUate  der  wisscnsebaftlicbcn  Erfurscbuiig  di  s 
Balatonsees.”  1  Band,  Y.  Tbeil.  2  Section.)  Buda|iest:  Y.  Iloruyanszky,  19n5. 
Size  11}  X  8},  pp.  68.  lllugtration*.  Prin  ntnl  by  Ih’ Author. 

Iceland.  J.  Gro/uyy  14  (1906) :  122-133.  Ferguson. 

Tertiary  and  Recent  Glaciation  of  an  Icelandic  Valley.  By  H.  O.  Fergusi'u. 
With  M<tp  aiol  IHiittraiioiis. 

Italy.  J.  United  Stniee  I.  India  35  (liKMl):  105-1 15.  Noel. 

The  Battlefields  of  North  Ibily.  By  Licut.-Coloncl  the  lloii.  E.  Noel.  IlVt/i  Mop. 
Italy— Calabria.  It.S.G.  Italiuna  7  (_VJ00):  4:12  1.59.  BaratU. 

I  terremoti  di  Calabria.  Confereiiza  del  dott.  M.  Bamtta.  H7t/i  Mop*  and 
Diagram. 

Italy — Borne.  M.K.K.G.Gt*.  H'lVn  49  (llMMl);  118-136.  Hartung. 

Eiuigi-s  Neuerc  iila-r  das  antike  uud  das  heutigu  Rom.  You  C.  Hartung  Edler 
von  llartuugen  jun.  HVt/i  Plan*. 

Italy— Tuscany.  Chapman. 

Agriculture  of  Tuscany.  Foreign  Office,  Miwellaneous,  No.  618,  I!hi6.  Size  10  x  6}. 
pp.  16.  Price  Id. 

luly— Vesuvius.  C.  Bd.  143  (llHHl):  13-18.  Lacroix. 

Les  prfKluits  lavbjues  de  l.i  ri'cente  crnptio.i  du  Yesuve.  Note  de  A.  Lacroix. 
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Htditerranran.  C.  R*/.  142  (19(H>}:  11U5-1107.  Haug. 

Sar.les  relations  tectoniques  et  atratigraiiliiques  de  la  Bicilu  et  du  la  Tuuiaie.  Note 
de  K.  Haug. 

lorthem  Earop«— Zoogeography.  Ekman. 

Die  PliyUopoden,  L'hudooeren  uud  fruilebeuden  Copepoilen  der  iiorduchwediiicLen 
Hot'ligebirge.  Ein  Beitrag  zur  Tiergeographie,  Biologic  uud  Systematik  der 
arkiischen,  nnrd-  und  iiiittel-euro]>aiechen  Arten.  Iiiaugurul>Di(M(Ttation  zur 
Krluiiguog  der  I>oktorwiirde  .  .  .  von  Sven  Ekman.  Naumburg  a.  S?.,  IIXH. 

Size  9  X  pp.  170.  Platts. 

lorway  and  Sweden— Ecology.  Haglund. 

Ur  de  hbgnordiska  vodvaxternue  Kkologi.  Akademisk  Af  handling  af  Emil  Hug- 
lond.  Uppeala:  K.  \V.  Appelberg,  1905.  Size  10  X  7,  pp.  78.  lllustralioM. 

On  the  life-conditions  of  woody  plants  in  high  northern  latitudes. 

lorway  and  Sweden— Zoogeography.  Lonnberg. 

Arkir.fUr  Zuotogi  3  (1996):  No.  9,  pp.  19. 

On  the  geographic  races  of  red  deer  in  Scandinavia.  By  Eiuar  Lonnberg.  With 
Illiistrationi. 

BoHian  Empire.  Ann.  tie  (1.  15  (1906):  9-25.  Aitoff. 

Pt'Uples  et  Laugues  de  la  Bussie  d'apres  les  donned  du  premier  recensemeiit 
russe  exe'eute'  en  1897.  Par  D.  Aitoff.  llVlfc  Map. 

Spain.  Tour  du  Mowh  11  (1905):  577-624 ;  12  (1906)  :  121-168.  Dieulafoy. 

De  Tolede  a  Grenade.  Par  M‘“'  Jane  Dieulafoy.  Il'ilfc  lllwtratwin. 

Switzerland.  B.S.R.  Bthjt  (i.iO  {VMti):  T.i-97.  Clerget. 

Le  iieuplcment  de  la  Suisse.  (Etude  de  ge'ographie  humaine.)  Par  Pierre  Clerget. 
Referad  to  in  the  Monthly  Beeord  (October,  p.  396 ). 

Switzerland— Lakes.  Bourcart. 

l.is  lacs  Alpius  Suissts.  Etude  ehimique  et  physique.  Pur  le  Dr.  F.  E.  Bouieurt. 
Geneve :  Georg  &  Co.,  19WJ.  Size  12)  x  9|,  pp.  130.  llhidralions.  rn-stuhil  by 
tk'  Author. 

Turkey— Macedonia.  Cvijic. 

Remarks  on  the  Ethnography  of  the  Macedonian  Slavs.  By  Dr.  J.  Cvijie.  (Trans¬ 
lated  from  the  Second  Bevised  Edition.)  London:  Horace  Co\,  I9<mj.  Sizo 
10  X  6J,  pp.  38.  Ttpu  copit*.  Vrtstnttd  by  the  Author. 

United  Kingdom — Canterbury.  - 

Canterbury,  Mother-city  of  the  Anglo-Saxon  race.  Pnblishml  by  the  Canterbury 
Chamber  of  Trade,  with  the  Co-operation  and  Assistance  of  the  Cor|>oration  of  the 
City.  Canterbury:  Cross  &  Jackman,  [not  dated].  Size  12  x  9,  p|>.  134.  Map. 
rUin,  and  Illustrations. 

United  Kingdom — Devon.  Lowe. 

Old  Lamps  or  New  ?  Another  ('ontribution  to  Devonshire  Controversial  Geology. 

By  Harford  J.  Lowe.  [Extracted  from  the  tleoloijieal  Mayaziue.  Decade  v.  vol.  2, 
No.  492,  June,  1905.]  London,  1905.  Size  8)  x  5),  pp.  [9].  Presented  by  the 
Author. 

Questions  the  modern  view  that  the  clays  and  sands  of  the  Bovey  area  are  Eocene 
and  contemporaneous  with  those  of  the  Hampshire  basin. 

United  Kingdom— England.  J.  Manchester  G.S.  21.  lOO.')  (1906):  89  98.  Moss. 

The  Botanical  Geography  of  a  Penine  Stream.  By  C.  E.  Moss.  With  Illustrations. 
United  Kingdom— England.  Woodward  and  Ussher. 

^lemoirs  of  the  Geological  .Survey,  England  and  Wales.  Explanation  of  Sheets  326 
and  340.  The  Geology  of  the  country  near  Sidmoulh  and  Lyme  Regis.  By 
II.  B.  Wotxlward  and  W.  A.  E.  Ussher.  M'ith  Contributions  by  A.  J.  Jukes- 
Browne.  ]x>ndon:  E.  Stanford,  19(H!.  Size  10  x  6,  pp.  vi.  and  96.  Illustrations. 
I’rice  1».  Presented  by  the  Geological  !>urcty. 

United  Kingdom— Historical.  Haverfield. 

The  British  Aca<leiny.  The  Roinanization  of  Ronian  Britain.  By  F.  J.  Haverfield. 
(From  the  Proceeding*  of  the.  British  Aradimy,  vol.  2.)  London:  H.  Frowde, 
[not  dated].  Size  10  X  6],  pp.  34.  Illustrations.  Price  2s.  fid.  net.  Pre.srnted  by 
the  Publislter. 
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United  Kingdom— Hnmber.  Tran*.  HuU.  Gni.  S.  6  (l9(il-()5):  33-37.  BatterhoM. 
Island!  in  the  Humber.  By  A.  E.  Butterfield.  IFith  Mapt. 

United  Kingdom— Ireland.  - 

Department  of  Agriculture  and  Technical  Instruction  for  Ireland.  Fifth  Aniiu.d 
General  Rc|iort  of  the  Department,  1904-05.  Dublin :  E.  Ponsonby,  1900.  Si.:e 
9}  X  6,  pp.  viii.  and  494. 

United  Kingdom— Ireland.  Gtol.  Mag.  3  (1906):  154-161,  227-234.  Reed. 

Notes  on  the  Cijiries  of  the  Comeragh  Mountains,  Co.  Waterford.  By  F.  R. 
Cowpcr-Bred.  With  Map*  and  Plate. 

United  Kingdom— Ireland— Botany.  P.R.  Iri»hA.  26,  Sec.  B.  (19<n;);  14-4.5.  Praei'er. 

Irish  Topographical  Botany:  Supplement,  1901-1905.  By  K.  L.  Praeger. 

United  Kingdom — Leeds.  [Oraham.] 

Memorandum  on  the  Industries  of  Leeds.  [By  James  Graham.]  [Leeds,  1905.] 
Site  10^  X  3},  pp.  8.  Map.  Tretented  by  the  Higher  Education  Committee,  Lte>l». 
The  maps  show  the  space-distribution  of  the  chief  industries  according  to  nnmbi  r  of 
workers. 

United  Kingdom— London.  Pridsaoz. 

Loiuhn  TopotjraphU-al  Record  S,  1903  1904  (1906) :  21-413. 

Notes  on  Salway’s  Plan  of  the  Hoad  from  Hyde  Park  Corner  to  Counter’s  Bridg' . 
By  Colonel  W.  F.  Prideaux. 
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United  Kingdom— London.  - 

lx>ndon  Topog^phical  Record,  Illustrated;  including  the  Fifth  and  Uie  Sixth 
Annual  Be|)ort  of  the  London  Topographical  Society.  Vol.  3.  (Issued  fur  the 
years  1903-1904.)  London,  1906.  Size  9  x  5[,  pp.  184.  Plan*  and  llluetration'. 
PrcMented  by  the  Loudon  Topographical  fioeiety. 

United  Kingdom— Meteorology.  - 

Meteorological  Observations  at  Stations  of  the  Second  Order  for  the  Year  19ol. 
Edinburgh;  London:  Wyman  &  Sons,  1906.  Size  1!R  X  10,  pp.  xiv.  and  180. 
Map.  Price  22f.  6d.  PretenUd  by  the  Meteorological  Ofice. 

United  Kingdom— Meteorology.  - 

Report  of  the  Meteorological  Ouncil  for  1905,  to  the  President  and  Council  of 
the  Royal  Society.  Loudon:  Wyman  &  Sons,  1906  Size  10x6],  pp.  22h. 
Maj)*.  Price  Is.  6d.  Presented  by  the  Meteorological  Office. 

United  Kingdom-  Scotland.  SeoUM  O.  Mag.  22  (1906)  :  322-324.  Prow  and  Mort. 
Thu  Southern  Highlands  from  Dumgoyn.  By  J.  Frew  and  F.  Mort. 
lUuetration*. 

United  Kingdom— Scotland.  Seottuh  G.  Mag.  22  (1906):  241-2.52.  Lewis. 

The  History  of  the  Scottish  Peat  Mosses  and  their  relation  to  the  Glacial  Periu<l. 
By  F.  J.  I.iewis.  With  Diagram  and  lllu»tralione. 

Cf.  note  in  the  Journal,  Tol.  27,  p  84. 

United  Kingdom — Scotland.  Seottuh  (!.  Mag.  22  (1906):  285-315.  Mewbigin. 

The  Kingussie  District:  a  geographical  Study.  By  Marion  1.  Newbigin,  tr.sc. 
With  Map  and  lUuetration*. 

United  Kingdom — Scotland.  Nroffisk  G.  Mug.  22  (1906):  229-241.  Hardy. 

Botanical  Survey  of  Scotland.  A  General  Map  of  the  Highlands,  with  a  Sketch 
of  the  History  ami  Methods.  By  Dr.  M.  Hardy.  RVfA  Map*  <md  Diagram*. 

United  Kingdom — Scotland.  P/uc/tioooirs  Mug.  179  (I90t;) :  754-762.  - 

In  the  Heart  of  tho  Coolins. 

United  Kingdom— Seismology.  Geof.  Mag.  3  (1906):  171-176.  UaTiion. 

The  Pendleton  Earth-shake  of  November  25,  1905.  By  Dr.  ('.  Davison.  With 
Diagram*. 

United  Kingdom — Suffolk.  Whitaker  and  Otheri. 

Memoirs  of  the  Geological  Survey.  Engbnd  and  Wales.  The  Water  Supply  of 
Suffolk  from  underground  sources ;  with  records  of  sinkings  and  borings.  By 
William  Whitaker,  F.ii.s.,  w  ith  Contributions  by  Dr.  H.  F'.  Parsons,  Dr.  H.  R.  Mill, 
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aud  Dr.  J.  C.  Tlirt  tih.  Lonilon  K.  Stanfonl,  19  Mi.  Size  10  x  <>|,  pp.  vi.  and  178. 

M.,'  1‘rifr  3n.  Gi/.  I'revutvl  by  ihi"  Gfofojinil  Surrey. 

Halted  Kingdom— Waterways  Saner. 

Minutrit  r.l.  Civil  Eilijilif  r»  163(1900):  21-ltil. 

On  Walerwayg  in  (lr.jnt  Brilaiu.  IJy  •!.  A.  Sauer.  With  Mnp<  awl  Section*. 

United  Kingdom  — Yorkshire  Tran*.  Hull  C<o1.  S.  6  (I'.lil-OH):  58  r>4.  Crofts. 

Notes  on  the  indications  of  a  Knigjd  lie.ieli  at  Hcsslc.  By  W.  H.  CrofU.  ItVtA 
I'iiili*. 

naited  King lom— Yorkshire.  Tran*.  Hull  Gml.  S.  6  (i9lH-0!i):  43-57.  Sheppard. 
I.ist  of  Papers,  M  ips,  etc.,  relating  to  the  Ejosiou  of  the  lloldernese  Coast,  and  to 
Chanoee  in  the  lliimlK'r  Estuary.  Compiled  hy  T.  Sheppard. 

United  Kingdom— Yorkshire.  Yorkvhire  Geol.  S.  15  (1905):  388-410.  Carter. 

The  Evolution  of  the  Don  River-system.  By  W.  Lower  Carter.  With  Map*  and 
lUu*tration. 

United  Kingdom— Yorkshire.  P.  Yorkihire  Geul.  8.  15  (1905):  411-436.  Carter. 

The  (ilaciation  of  the  Don  and  Dearne  Valleys.  By  W.  Lower  Carter.  TFitA 

Jfiips  and  llluttratianv. 

Unitel  Kingdom  -Yorkshire.  Yorhthin  Geol.  8.  15  (1905):  351-371.  Hughes, 

lagli'boruugh.  Part  ii.  8tratigra|>hy  (euntinned)  The  Silurian  Rocks  of  Ingle- 
berough.  By  T.  McKenny  Hughes.  With  Plan*  and  8eelion*. 

Unitel  Kiagdom—Yorkshire.  P.  lorWiire  Geol.  A'.  15  (1905) :  446  452.  Sewell. 
Notes  on  the  “  Overflow  Channel  ”  in  Newton  Dale  between  Lake  Wheeldale  and 
Lake  Pickering.  By  J.  T.  Sewell.  With  Map. 


Cnioa.  Z.  Get.  E.  It  r/iii(1906):  356  -365.  Tafel. 

Dr.  Tafid’s  weitere  Reiseii  in  Nord-Chiiia. 

Noticed  in  the  .Montlily  Record  (October,  p.  398;  si'C  also  aule,  p.  50<!). 

Eutein  Asia.  DoSein. 

Ostusienfahrt.  Erlcbni8.se  un  i  Ipjoba-’litungen  eines  N.iturrorsohers  in  Chinn,  Japan, 
nnl  Ccylo:i.  Von  Dr.  Fr.inz  Dotlein.  Leipzig  iiiid  Berlin:  B.  G.  Teubner,  1906. 
Siz'!  10  X  7,  pp.  xiv.  and  512.  I  I'm!  rat  ion*.  Price  13s. 

Dr.  DoUein's  expi.‘lition  was  undertaken  eliietly  for  the  study  of  the  marine  fauna 
nf  Eastern  Asiatic  waters,  to  the  life-c  jiidiliuns  and  distribution  of  which  he  frequently 
refer.'!  in  the  p.x'seiit  narrative. 

Eastern  Asia.  Xaidel. 

PliyMco-Gcographicil  Sketch  of  the  Cliin.i  and  Yellow  Sea.  By  Major-General 
Harm  E.  M  lidel  .  .  .  Elited  hy  T.  It.  von  Spindler.  [In  Russian.]  St.  Peters¬ 
burg,  1901.  Size  10  X  6J,  pp.  viii.  and  122.  Chart*  and  Iltu*tration*. 

Ersnch  Indo-Ohina.  B.S.G.  Lille  45  (1906):  207-220.  Simon. 

L’lEiivre  Fran^.iisi*  siir  le  llaut-Mekong  de  1S93  a  1905,  Pur  le  Lieutenant  de 
Vaissenu  tieorges-E.  Simon.  Willi  lllu*lraliont. 

Ersneh  Inlo-China —Cartography.  .Inn.  G.  15  (1906):  2*1  12.  Eongot. 

fctu  Ic  sur  la  cartographic  de  I’Indo-t  'hine  frau9ni.'ic.  Par  le  Capitainc  Rouget. 

Ersach  Indo -China — Tongking.  JI.8  G.  Mu rteille  29  {lilO'i) :  279-294.  Oerard. 

L'Industric  ties  Peches  luaritimcs  au  Tonkin.  Par  .\ndre  Gerard. 

India  .7.  and  P.  A*ialir  8.  Bengal  1  (19o5) :  230-235.  Molony. 

Soiu'j  remarks  on  the  Geology  of  the  Gaugetic  Plain.  By  E.  Molony.  ll  ilh  Map. 

India— Bombay.  - 

Gazetteer  of  the  Bombay  I’rcsidency.  Vols.  2  B  6  B,  10  B-13  B,  and  15  B  24  B. 
Boiii'iay,  1901-1905.  Size  10  x  6.  Pres'-ntid  by  tite  India  Office. 

India — Barma.  11  cord*  Geol.  .'*'urv.  India  33  (1906):  49-54.  La  Toncho. 

NoU;  on  the  Natural  Bridge  in  tlic  Gokteik  Gorge.  By  T.  D.  La  Touche.  It’i7/i 
Plan  anil  Illu*tralioH*. 

No.  V. — Novkmbkii,  1906.]  2  n 
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India — Barma.  B'oordjt  Goo’.  <Si«rp.  In  Ziu  33  (11>0G):  46  -48.  La  Toucht. 

Oq  Recent  Changes  in  the  (X)ur8c  of  the  Nivm-tu  River,  Nortlicrii  Slinn  Ktutru. 

By  T.  D.  La  Touche.  With  Map. 

India— Coorg.  - 

Coorg  Diijtrict  Gazetteer.  B  volume.  Printed  at  the  Coorg  District  Press,  PJOti. 

Size  12}  X  8J,  pp.  30.  Pr'»enteil  hj  lh<-  Iwim  O^ic. 

India— Oaology  R  cor.h  GioJ.  l^urr.  //i  Z/a  33  (1900) :  :i;>-45.  Vredenburg 

Pleistoacne  M  ivement  as  in  licated  by  Irregularities  of  Gra  lieiit  of  llu^  Nardiilm 
and  other  Rivers  in  the  Indian  Peninsula.  By  E  Vredenburg.  With  Map,  llln" 
trniioH,  and  Diagram*. 

See  note  in  the  Jlonthly  Record  (October,  i>.  307). 

India— Himalayas.  Atp  nc'iib  41.  100.")  (1000):  190-20.').  Ouillarmod. 

Vers  le  Kaiigchinjunga(8585"’),  Himalaya  n(?palais.  Parle  Dr.  J.  Jaeot  Guillarmnd. 
With  Plati-». 

India— United  Provinces.  Nevill. 

District  Gazetteers  of  the  United  Provinces  of  Agra  and  Ou«lli.  Vol.  42,  Kheri 
(pp.  2.‘)2,  xxxviii ,  and  viii.):  vol.  43,  Fyzabad  (pji.  282,  xlii.,  and  viii.);  vol.  44. 
Gonda  (pp  276,  xlii.,  and  viii.)  Compileil  and  edited  by  II.  R.  Nevill.  Allaha¬ 
bad  anil  Naini  Tal,  1905.  Size  0x0.  Mnp*.  Vii  orutiit  by  Ihr  India  t)ffic‘. 

Malay  Archipelago— Java.  Xlerck. 

De  Java-Oorlng  van  1 825-30,  door  E.  S  de  Klerch.  Vierde  Deel.  Batavia  : ’s  Huge, 

M.  Nijlioft’,  l'.K)5.  Size  11  x  7},  pji.  xxvi.  and  808.  Mapn.  Vrrrvnt  d  by  the 
B  ilaeiaaiu-h  GenooDcbap  ran  Kitiidi  n  rn  \\'iten<rhapp-n. 

Philippine  Islands.  Blair  and  Robertson. 

The  Philippine  Islands,  110  !-18.)8.  Edited  by  E.  H.  Blair  and  .1.  A.  Robertson, 
with  .  .  .  notes  by  E.  G.  Bourne  Vols.  23-35  (1519-1640).  Cleveland.  Ohio; 
The  A.  H.  Clark  (Jo.,  1905-1000.  Size  9|  x  6  Far.timi't  Mapt  ami  Illustration*. 
Brie'  mt  per  volume. 

Philippine  Islands.  Vi'  vte'jahr*.  Xaturf.  G/s.  Zii.  irh  50, 190.")  (1900)  :  321  488.  Usteri. 
Beitr’agc  zur  Kenatnis  der  Philippinen  und  Hirer  Vegetation,  init  Ausblieken  auf 
Nachbargebiete.  Von  .V.  Usteri.  1177/)  Map  ami  III  nd  rat  ion*. 

Bnssia  -Caucasus.  Bush. 

Mm.  Imp.  Ru*s.  G.S.,  Gni.  G.  32  (lOO.'i)  :  No.  4  (pp.  ii.  and  130). 

The  Glaciers  of  the  Western  Caucasus.  By  N.  A.  Busli.  [In  Russian.j  HVV/i 
Plate*. 

Russia— Caucasus.  Jat/rb.  .Sc/iir  /t.  A/p  Mc/iib  41,  1905  (1900) :  2n0  -227.  Weber. 

Im  Zentralen  Kauk  isus.  Von  A.  Weber.  147/A  Illudration*. 

Russia— Siberia.  G.Z.  12  (10  )0)  :  15.')  101.  S.eroszevski. 

Die  jakutischen  Kiisten  des  nbrdlichcn  Eismeer.’S.  Von  W.  Siero.szewski. 

Russia  Siberia.  A  tracer*  le  Momle  12  {I'JDIi) :  101-ln2.  - - 

l.a  grande  Voie  iluviale  de  Riissie  en  ExtrCnue-Orieut.  H  iV/i  .Map. 

Describes  steps  and  ])r.i])usals  for  improving  communication  by  means  of  the  great 
SilsTian  rivers. 

Russia -Siberia  — Communications.  Iter.  Vean^ain  31  (1903) :  207-216.  Servigny. 
Le  Traiissibe'iien  et  rExjieditiou  Russe  de  ITe'nissii.  Par  ,1.  Servigny.  1177/1 
Map. 

Turkey— Arabia.  /.  Ge».  K.  B  //))»(1900):  305-322.  Burchard-. 

Ost-.Arabien  von  Basra  bis  Maskat  unf  Grund  eigencr  Reisen.  Von  II.  Biirehanlt. 
1177/)  lUu  ■tralioii*. 

Turkey — Asia  Minor.  G  Z.  12  (i'.Ht6):  -185-193.  Braun. 

Von  dcr  anatolischeu  Riviera.  Von  F.  Braun.  1477/)  Ilht’lratione. 

Western  Asia— Seistan.  JN.  A)'(s  54  (I'.KIO) :  6.57  600.  McMahon. 

Sei.stan:  Past  and  Pnsent.  By  Sir  Henry  McMahon. 

AFRICA 

Africa— Communications.  BS.G.  Conimerciale  de  Pari*  2i  217-235.  Salesses. 

l.<es  chemine  de  fer  ulVicains.  Pur  E.  Sub  sees. 
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Cipa  Colony  Geology.  Rip.  Rrii.  Abd.,  South  Africa.  1905  (1906):  394-396.  Dn  Toit. 
Till.'  StorralKTg  Forinntion  in  the  Cape  Colony.  By  Alex.  L.  du  Toit. 

Cjngo  State— Katanga.  RS.  Jhlgu  d’ EtuJeif  Col.  IZ  (I'.tOG):  329-352.  Bnttgenbach. 
l.'Avcnir  Industriel  du  KHtnngn.  I’ur  H.  Bnttgenbach.  With  Map  ami  lllu»- 
tra'i'iHB. 

East  Africa.  M.U.  Gin.  Mun-hen  1  (19!M!);  G37  -6<i0.  Weber. 

Die  petrograplii.'ic’.ic  Ausbeiite  der  Kxpeditionen  O.  Ncuiiiaiin — v.  Flrliiuger  iiuch 
O.'tal'iika  iiud  Abes.synien  1900-1901.  Von  M.  Welicr.  With  Map. 

Egypt— Meteorology.  - 

Tilt  Meteor. ihigiciil  Report  for  the  year  1903.  The  Survey  Depurtiueiit,  Fiimncc 
Sliiiistry,  Cairo.  Cairo,  190.‘>.  Size  74  X  1 1,  pi>.  212.  Diagrumi. 

Egypt— Sinai  Pcniniula.  - 

Egypt.  No.  2  (1906).  Corresjumdeuce  resiiecting  tlic  Tureo-Egi  ptiiiii  F'rontier 
iu  tliu  Sinai  I’eiiiimiila.  I.ondoa:  tVyinan  A  Sons,  1906.  Size  13  X  jip.  36. 
Map.  Price  6J</. 

See  note  in  tlie  September  nninlx-r  (p.  29. i). 

Egyptian  Siian.  Natiomil  G.  Mug.  17  (19n6);  211-267.  Bridgman. 

Tlie  New  British  Empire  of  the  Sudan.  By  II.  E.  Bridgman.  With  Maji  ami 
llustrationi.  A’no  "ijtiirale  copg,  prnotiti tl  hg  tin  Author. 

German  East  Africa —Meteorology.  Heidke. 

.Mitt.  a.il.  JJrutB.  .'irhutzgeh.  19  (1906):  40-106. 

Mi-tcondogisehe  Beoba"htnngen  ans  Dentseh-tJstafrika.  Zusammenstellungen  von 
Moirnts-  nnd  Jahresaiittein  ans  den  .laliren  1899  bi.s  1902  run  22  Beobuclituug.s- 
slatiou  'll.  Von  Ur.  I’.  Heidke. 

German  Sonth-West  Africa  (j/o/iu<  89  (1906) :  207-209.  Gessert. 

Hie  Tafelgebirge  des  Uanami-l’lateuus.  Von  F.  dessert. 

Ivory  Coast.  R.S.G.  Com.  Pari»  28  <  1906):  289-312.  - 

Notes  sur  la  Haute  Cote  d’Ivoire.  Par  Capitainc  E.  A.  S. 

Kamerun  and  French  Congo.  .Milt.  a.tl.  Diut*.  i<rhu!zgih.  19  (19  tC);  1-30.  Knnd. 

Ik'i  iebt  iiber  eine  Bi  reisung  der  dents 'h-frunziisischeu  (ireiize  zwischeii  Sehari- 
Logonc-Tuburi.  Voii  l.eutnant  Ennd.  With  .Map. 

Madagascar.  C.  70/.  142  (1906;:  1139  1141.  Colin. 

Trayau.x  geodesiiiucs  et  magntdiiiues  nux  environs  de  Tananarive.  Note  de 
il.  il.  Colin. 

Morocco.  Lemoine. 

Paul  I.einoine.  Mission  dans  le  Maroc  Oceideiitul  (Autornine,  l‘.i04).  Kai)|)ort 
an  Comite'  du  Maroc.  Paris,  19o5.  Size  8J  x  5J,  pp.  224.  Mapn,  l<tetio7u,  and 
Jllintrutioti'i.  Price  3  fr.  Preien'eil  hy  tli  late  limlg-ftt  Meakin,  Eop 
Sibara.  71.S.G.  itn/inmi  7  (1996) :  104-1 10.  Jnja. 

11  valore  ceonomico  del  Sahara  c  i  risultati  della  missionc  Fouroau-I.amy. 
Comunicazione  del  dott.  G.  Jaja. 

South  Africa.  37. F.  A’rdk.  ilresden  (1906)  :  38-70.  Beck. 

I'eber  eine  Fahrt  dnrch  Su  lafrika.  Von  Richard  Beck.  With  IlluBlrati m*. 

Soith  Africa.  Geol.  Mag.  3  (1906):  97-104,  161-168.  Hatch 

The  Geological  History  of  South  .Africa.  By  Dr.  F.  H.  Hatch. 

Siuth  Africa.  Iran  a-aat  .ig.  irultu.al  J.  i  H'.iX  535.  Braine. 

Dongas;  their  effect  a'ld  treatnicnt  By  C.  D.  H.  Braine.  117//*  llluttration*. 
Dongu.s  are  deep  trendies  cut  by  IIimkIs.  whieh  do  great  danrage  by  draining  all 
tlie  moisture  out  of  adjaeent  lands.  Their  formation  has  Ix-en  largely  due  to  reckless 
de.Mrnction  of  trees.  The  illnstr.itions  give  some  excellent  examples  of  surfaeo 
denudation. 

South  Africa— Geodesy.  Hep.  Brit.  Abb,  South  Africa,  1905  (1906):  228-248.  Gill. 
On  the  Origin  and  Pr  igressof  Ge.aleiio  Survey  iu  South  .Africa,  and  of  the  African 
Arc  of  Meridi-an.  By  Sir  David  Gill.  llT(/i  Map.  AIbo  eepar ate  copy. 

South  Africa — Kalahari.  Ann.  de  G  15  (1906) :  43-58.  Demangeon. 

l.e  Kalahari,  d’apres  le  livre  de  51.  Siegfried  PuBsurge.  Par  A.  Dcmang.  on. 
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S;ath  Africa— Zambeti.  Lamplngb. 

Rep.  Bril.  Am.,  South  Afriea,  1905(1906):  292-301. 

Report  on  tlie  Investigation  of  tbe  Batoka  (lorge  and  adjacent  portions  of  tlie 
Zambesi  Valley.  By  G.  \V.  Lamplugh.  Wilk  Sketeh-map.  Aho  separate  copy, 
presented  by  the  Author. 

South-East  Africa— Historical.  Theal. 

Records  of  South-Eastom  Africa,  collected  in  varions  Libraries  and  Archive 
l)e])arttnent8  in  Europe  by  George  MeCall  'I'beal,  ll.d.  Vols.  1-9.  [Vol.  7 
includes"  Eastern  E'liiopia,”  by  Friar  Jo&odos  Santos,  in  Portuguese  and  English.] 
Printed  for  the  Government  of  the  Cape  Colony,  1898-1903.  Size  9x6.  Chart 
and  Plan.  Presented  by  the  Government  of  Cape  Colony. 

Sudan- Ooology.  C.  Bd.  142  (1906):  668-669.  Petit  and  Courtet. 

Les  sediments  a  Diatome'es  de  la  region  du  Tchad.  Note  de  P.  Petit  et  H. 
Courtet. 

Togo — Rainfall.  Sanckolman 

Die  Niederschlagsverhaltnisse  des  Schntzgebietes  Togo.  Von  Dr.  von  Danckelman. 
{Meteorologioehe  Zeil$elrif',Heii\ii-Baitd,  pp.  115-151.)  Braunschweig:  F  Vieweg 
und  Sobn,  1906.  Size  12  x  8.  Map. 

Transvaal.  Hall. 

M  ines  Department.  Geological  Survey  of  the  Transvaal.  The  Geology  of  Pretoria 
and  Neighbourhood  :  an  Explanation  of  the  (ieological  Map  of  the  Environs  of 
Pretoria.  By  A.  L  Hall.  Pretoria,  1905.  Size  10  x  6,  pp.  viii.  and  56.  Illus¬ 
trations.  Presented  by  the  Mines  Departwiit,  Geological  Survey  of  the  Transraal. 

Transvaal.  - 

Transvaal  Deparlment  of  .\griculturc.  Annual  Rei)ort  of  the  Director  of  Agricul¬ 
ture.  1904-1905.  Pretoria,  1906.  Size  10  x  6|,  ]ip.  486.  Maps  and  Illustrations. 

Transvaal— Geology.  Kynaston. 

The  Geology  of  the  Koniati  Poort  Coal-field.  By  H.  Kynaston.  (Tr.msvaal 
Mines  Department,  Geological  Survey,  Memoir  No.  2.)  Pretoria,  1906.  Size 
X  6,  pp.  56.  Miips,  Seetioit*,  and  lllu<lrations. 

Transvaal— Swaiilani.  Transraal  Agrieu’tnral  J.  i  :  51.')-524.  Hiller. 

Swaziland.  Its  Agricultural  and  Pastoral  Future.  By  A.  M.  Miller.  With 

Illudratioiis. 

Tripoli.  Tour  du  3foa<2e  13  (19J6)  :  49-84.  Mathuisieulz. 

Le  Djebel  Tripolitain  et  le  Soff-ed-Jinn.  For  M.  de  Mathuisieulx.  IFith  Map  and 
Illustrations. 

Tunis.  A  tinrerslcAfoade  12  (1906):  97-100,  105-108.  Violard. 

Ix>8  Territoircs  de  I’Administration  militaire  de  PExtremc-Sud  Tunisien  Pur 

Kmile  Violard.  With  Map  and  Illwtrations. 

Uganda  Dawe. 

Report  on  a  Botanical  Mission  through  the  Forest  Districts  of  Buddu  and  the 
Western  and  Nile  Pnivinces  of  the  Uganda  Protectorate.  By  Mr.  M.  8.  Dawe. 
London,  1906.  Size  13  x  8|,  pp.  64.  Map  and  Illustrations.  Price  Is.  5d.  Pre¬ 
sented  by  the  Author. 

Noticed  in  the  Sejitember  number,  p.  291. 

Uganda— Railway.  Kaiser. 

Die  Uganda-Bahn  in  ihrem  Einfiusse  auf  die  Eingoborenen.  Von  Alfred  Kaiser. 
(Scinderabdruck  aus  den  “  Mitteilungen  der  Ostschweiz.  Geograph. -Commero. 
Gcsellschaft  ”  in  St.  Gallon.)  Size  9x6,  pp.  16.  Presented  by  the  Author. 

West  Africa.  La  O.,  B.S.G.  Paris  13  (1906):  332-:i36.  TUho. 

Ddliraitation  franco-angla’se  entre  Niger  et  Tchad  (Mission  Moll).  Pur  le  Cupi- 
taiue  Tilho. 

West  Africa.  La  0.,  B.S.G.  Paris  13  (lOlMI):  244-247.  Chevalier. 

Une  mission  ^conomique  dans  I'ouest  Africain.  Pur  Auguste  Chevalier. 

West  Africa.  G/obus  89  (1906):  316  317.  - 

Wo  starb  Friedrich  Homemann? 

Sec  note  in  the  Monthly  Record  {ante,  p  509). 
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NORTH  AKEBICA. 

Aliikt.  National  G.  Mag.  17  (1906):  69-82.  Gibbs. 

Transportation  Methods  in  Alaska.  By  Captain  Q.  S.  Qibbs.  With  Illxutrationt. 
Alaska.  B.  Amerienn  O.S.  38  (1906):  145-107.  Tarr  and  Afartin. 

filaciers  and  Glaciation  of  Yakutat  Bay,  Alaska.  By  Ralph  S.  Tarr  and  Lawrence 
Martin.  With  Map  nnd  Illuslniliow. 

Alaska — Yukon.  Xatlowil  0.  Mug.  17  (1906):  268-272.  Gibbs. 

The  *•  Breakinj'  up  ’’  of  the  Yukon.  By  Captain  G.  8.  Gibbs.  II  ith  lHu»tr<(Uon*. 
Aleutian  Islands.  Egbert. 

Repoit  on  the  Natural  History  of  Kiaka  Island.  By  Dr.  J.  Hobart  F.glx-rt.  (Re¬ 
printed  from  Forei’t  and  Str'-am,  April  2!*,  May  20,  190.'t.)  Size  8x5,  pp.  1 1. 
With  Illuttration. 

The  Flora  and  Fauna  of  Kiska  Is'aiid.  By  the  same.  [Newspaper  cutting.] 
l’re*entid  hy  the  Author. 

Canada.  - 

Report  of  the  Surveyor-General  of  Dominion  Lands  for  the  year  ending  .Tune  ;!o, 
1904.  Ottawa,  1905.  Size  10  x  OJ,  pp.  :i31. 

Canada— British  Colombia.  Alpine  J.  23  (P.MKi)  :  119-121.  Bainbridge. 

Six  IVeeks  in  the  Lillouet  Itistriet,  B.C.  By  <1.  J.  Bainbridge.  With  lUxutratiunt. 
Canada — Tides.  Dawson. 

Tide  Levels  and  Datum  Planes  on  the  Pacific  Const  of  Canada.  By  Dr.  W.  Bt  11 
Dawson.  (Supplement  No.  1  to  the  Thiity-Kighlh  .Annual  Kepoitof  the  Dejiurt- 
mimt  of  Marine  and  Fisheries.)  Ottawa,  IIKM!.  Size  10x6},  pp.  22. 

Referred  to  in  the  Monthly  Record  (October,  p.  402). 

Lake  Michigan.  /.  (,Woyi/  14  (1906):  134-137.  Case. 

.\  peculiar  firmation  of  Shore  Ice.  By  K.  C.  Case.  With  Illuttratious. 
Newfonndland— Labrador.  MacGregor. 

Report  of  an  Official  Visit  to  the  Coast  of  Labrador.  By  His  Excellency  the 
Governor  of  Newfnuniiland,  during  the  menth  of  August,  1905.  1906.  Size 

13}  X  8},  pp.  85. 

North  America — Currents.  Davidsen. 

North- IVcat  Currents.  The  Inshore  Eddy  Current  along  the  North-West  Coast  of 
.America.  (By  George  DavhBon.)  (From  the  Daily  Commercial  News  of  January 
27,  1906.)  Size  8}  x  5},  pp.  [4].  JVeseided  by  the  Author. 

Bocky  Mountains.  Ame/icon /.  .Sc.  21  (1900) :  2!K5-300.  Keyes. 

Orotaxial  Significanci*  of  Certain  Unconformities.  By  Charles  R.  Keyes.  IF»7A 
Diagrame. 

United  States.  (7..^.  12  (1906) :  185-145.  Heiderich. 

Vehinderungen  in  der  Bevolkeruiig  der  Vereinigten  Staaten  von  Nordainerika. 
A’on  H.  Heiderich. 

United  States — Arizona.  J.  Otology  138  146.  Atwood. 

Red  Mountain,  Arizona :  a  dissected  volcanic  cone.  By  W.  W.  .Atwood.  With 
lUu*lration».  • 

United  States— Arizona.  /Science  23  (]9<  6):  721-730.  McGee. 

Climatology  of  Tinajas  Altas,  .Arizona:  Preliminary  Re]x>rt.  By  W  J  5IcGee. 

United  States— California.  National  G.  Mag.  17(1906);  280-3)Hl.  Ransome  and  others. 
The  Probable  Cause  of  the  San  Francisco  Earthquake.  By  F.  L.  Ransome. 

The  Record  of  the  Great  Eurtl.ipiake,  written  in  AVashingtoii  by  the  Seismograph  of 
the  U.S.  AVeather  Burt  an.  By  Prof.  C.  F.  Marvin. 

The  San  Framiseo  Earthquake  of  April  18,  19(M!,  a.s  Reci/rded  by  the  C<ni»t  and 
Giotletic  Survey  .Magnetic  OUservatorie-s.  By  L.  A.  Bauer  and  J.  E.  Burbank. 
With  Map  and  llluttrationt. 

United  States— Catskill  Mountains.  J.  Geology  l\  113-121.  Rich. 

Local  Glaciation  in  the  Catskill  Mountains.  By  J.  L.  Rich.  With  lUudratione. 
United  Sutes— Censuses.  B.  American  (7. .S.  38(1906);  223-227.  Gannett. 

The  Interdcccnnial  State  Ceiism*.  By  Henry  Gannett. 
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United  States — Colorado.  Fenneman. 

Geology  of  the  Boulder  District,  Colorado.  By  N.  M.  Fcnnemiin.  (U.S.  Geul. 
Survey,  Bulletin  2»i5  (190.5),  pp.  102.)  With  M(ip$  nnd  lllnsfrationii. 

United  States-Flora.  National  O.  Mag.  17  (]9(M:):  179-201.  Fairchild. 

Our  Plant  Iraniigmnts:  an  account  of  sonic  of  the  results  of  the  work  of  the  Oflioe 
of  Seed  and  Plant  Introduction  of  the  DeiMirtmcnt  of  Agriculture,  and  of  sonie  of 
the  problems  in  process  of  solution.  By  David  Fairchild.  With  Illu»tration». 

United  Stater — Flora.  SeiVnce  23  (190*!):  719-751.  Whit*. 

The  Northern  Limit  of  the  Pupaw  Tree.  By  C.  A.  White. 

A  further  brief  nofe  appears  in  vol.  24  of  the  tame  perirslieal  (p.  IH). 

United  States — Irrigation.  £.  American  G.>'.  S8  (1900) :  209-223.  Blanchard. 

National  Reclamation  of  Arid  l.ands.  By  C.  J.  Blanchard.  Map  and  Illmtrutvint. 
United  States — Levels.  J?.  Am/nVun  G..*?.  38  (1900):  227-230.  —  — 

Precise  Levels  in  the  United  Stab's. 

United  States — Mineralogy.  Pratt. 

Corundum  and  its  occurrence  and  distribution  in  the  United  States.  By  Joseph 
Hyde  Pritt.  (U.S.  Geol.  Survey.  Bulletin  No.  269.)  Washington,  190*!.  Sire 
9x0,  pp.  170.  Mapt  and  IllmtrationB. 

United  States— Minnesota.  R.  American  G.*S.  38  (190*!) :  108-177.  Uriggi 

The  ButTalo  River:  an  interesting  meandering  stream.  By  llols'rt  F.  GrigL's. 
With  Diagram  atd  Illu$t ration. 

United  States — New  York.  Popular  .Sc.  .Vont/i'y  68  (19***!)  :  387-.397.  Tart. 

Watkins  Glen  and  other  (lorgis  of  the  Fing<  r  Lake  Region  of  Central  Ni  w  York. 
By  Prof.  Ralph  S.  Tarr.  With  Map*  and  Illunt ration*. 

Discusses  the  origin  of  the  striking  morphology  of  this  region. 

United  States — New  York.  Veatch  and  Othera 

Underground  Water  Resources  of  Long  Island,  New  York.  By  .\.  C.  Veatch,  C  8. 
Slichter,  I.  Bowman,  W.  O.  Crosby,  and  R.  K.  Horton.  (U.S.  <lo<d.  Survey,  Pro¬ 
fessional  Pajier,  No.  44.)  IV’ashington,  19***!.  Size  11 J  x  9.  pp.  394.  Map*  an  I 
lUnttration*.  Pri*>‘utid  ly  the  U  .8.  Grot.  Surrey. 

United  States  -North-Eastern  States.  Pale. 

Taeonic  Physiography.  By  T.  Nelson  Dale.  (U.S.  Geol.  Survey,  Bulletin  No. 
272  (19115),  pp.  .52.)  With  Mapt  and  Platrt. 

United  States— South- West.  J.  Franklin  I.  161  (190G) :  451-4*17.  Carter. 

The  Plateau  Country  of  the  South-West  nnd  La  Mesa  Kncantada  (the  Enchantc.l 
Mc.sa).  By  Prof.  ().  C.  S.  Carter.  With  Iliu*lralion*. 

United  States — Wisconsin.  Alden. 

The  Drurolins  of  South-Eastern  Wisconsin.  (Preliminary  Paper.)  By  William 
C.  Alden.  (U.S.  Geol.  Survey,  Bulletin  No.  :$73  (11*05),  pp.  40.)  Map  ami  Ilia*. 


Cei 


CENTRAL  AND  SOUTH  AMERICA. 


Bermuda  Islands.  P. A.  Nat.  Sr.  Philadelphia  \90a  (\9CC>):  *'.9.5-7<*0.  Harshberger. 

The  Plant  Formations  of  the  Bermuda  Islands.  By  Dr.  .1.  W.  Harshlrerger. 

Bolivia,  etc.  Finilla 

Memoria  que  presenta  el  Ministro  de  Relaciones  Esteriore-i  y  Cnlto  Doctor  Claudio 
I’inilla  al  Congreso  ordinario  de  1905.  La  Paz,  1905.  Sizr^  lOJ  x  7,  pp.  216. 
Discussis  the  relations  of  Bolivia  with  other  South  -American  states.  The  terms  of 
the  treaty  of  1904  between  Bolivia  nnd  Chile,  one  article  of  which  detines  the  common 
boundary  in  detail,  are  printed  in  full. 

Brazil— Flora.  R.  J/us/ u  Gas/di  4  (1906)  :  510-619.  Huber 

Mnteriaes  para  a  Flora  Amazonica.  VI.  Plantas  vascularesodligidas  e  ob.^ervadas 
no  baiso  Ucayali  e  no  Pampa  del  Socmmtnto,  nos  mezes  de  outubro  e  dezembm  de 
1898  pelo  Dr.  J.  Huber.  With  III  n*t  rat  ion*. 

Brazil  and  Venezuela.  Tavera-Acosta. 

Rionegro.  Por  B.  Tavera- Acosbi.  Ciudad-Bolivar(Venczu(da),  19**0.  Size  8  x  6, 
pp.  zii.  and  150. 

Chapters  on  the  natives,  extracted  from  a  larger  work. 


Ch: 
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Central  America— Volcanojs.  GW/u«  89  (1906) :  318-319.  Kreba. 

Vulkanische  Analngien  im  mittlcrcn  Amcrika  aus  neuester  Zeit.  Von  \V.  Krebs. 

Chile— Meteorology.  - 

Repilblica  de  Cliile.  Aiiuario  del  Servicio  Metcorolojico  de  la  Direccioii  del 
Territoiio  Muritimo.  Tonio  Sislo,  1904.  ValpHraiso,  1905.  Size  lOJ  x  7J, 
pp.  31M).  Diagrunu.  Pretenttd  iy  the  Direcnon  dtl  Ttiriturio  Maritimo,  Vcdpuraito. 
Kicaragus.  Grosamann  and  Hamilton. 

Pifloilieul  AccvunU,  Morarian  Mineioni  66  (1906):  354-363. 

Extracts  fiom  the  Diary  of  the  Rev.  Guido  Groesmann,  whilst  making  a  tour  of 
exploration  and  evangeliziitiou  oil  the  Wuuks  River  and  its  Tributaries  in 
Nicaragua.  By  Bishop  J.  Taylor  Hamilton. 

Panama  Canal,  ilouv  m  td  G.  23  (i;»06):  151  157,  lt;9-171,  191-195.  - 

Lc  canal  inleroocaniqnc  de  I’anama. 

Fern — Cajamarea.  Santolalla 

li.  Cu>  rpit  de  Iiuji  nil  los  di  Miinie,  Peru,  No.  31  (190.‘>)  :  pp.  81. 

Iiiiportancia  Mincra  de  la  I’rovincia  de  Cajamarea.  I’or  Fcrmin  Malaga  Santolalla. 

With  Map,  Plan,  and  Illuftrutiotu. 

Peru— Callao.  Satton,  Bravo,  and  Adams. 

B.  Cu’  rpo  Iwjin.  Miiaf  Pirii,  No.  33  (1905):  pp.  58. 

Informes  sohre  la  rrovincia  Const itucioiial  del  Callao.  Uor  C.  W.  Sutton,  J.  .1. 
Bravo  y  .1.  I.  Adams.  Wiih  Mnpg  awl  lUngramii. 

AUSTRALASIA  AND  PACIFIC  ISLANDS. 

New  South  Wales.  Iticonh  Giol.  Sui  r.  Xi  ir  Sonih  8  (1905) :  108-152.  Andrews. 
The  Geology  of  the  New  England  I’lateiiu,  with  special  reference  to  the  Granites 
of  Northern  New  England.  By  E.  C.  .\ndrews.  Barts  ii.  and  iii.  llV//r  Illnt- 
IraliiiH. 

New  South  Wales— Jenolan  Cav..s.  Lambert. 

J.  Manrhietir  G.S.2\,  1905(1906):  128  139. 

Marvels  of  the  Subterranean  World  (the  .lemdan  Caves,  N.S.W.).  By  K.  Lambert. 
With  Illunlralion-'. 

New  Zealand.  J.  Gio'ogy  14  (1906) :  22-54.  Andrews. 

The  Ice-flood  Hypothesis  of  the  New  Zealand  Sound  Busins.  By  E.  C.  .\ndrews. 
With  Illuitrations. 

New  Zealand —Mount  Cook.  A/pr/n  J.  23  (1906):  124  140.  Ross. 

The  First  Crossing  of  Mount  Cook.  By  Malcolm  Ross.  With  lUuftratione, 

Pacific  Islands.  B.  Mut^,  OcAtnograph.  Momuo,  No.  75  (1906):  pp.  24.  Seurat. 

Cours  d’t  tceauographie  fonde'  a  Baris  par  S.A.S.  le  Brinee  Alliert  de  Monaco 
( Deiixicme  .\nnee).  I.e  Nacre  et  la  Berle  en  Oce'auie.  Beche.  Origine  et  mode  do 
formation  des  perles.  Bar  L.  G.  Seurat.  With  llluttrutioiie. 

Queensland.  Minulee  <>/  P. I.  Citil  Engiwnrg  162  {ISOG)  :  289-299.  Bellamy. 

On  the  Rainfall  of  Central  Queensland  and  Floods  in  the  Fitzroy  River.  By  H.  E. 
Bellamy.  With  Maps  and  Sicliong. 

Samoa- Sivaii.  Deulsvbeg  Koloiiia.b’all.  IT  {1906) :  17-18.  Linke. 

Besichligung  drs  auf  der  Insel  Savaii  im  Sommer  1905  neu  eutataudeiien  Vulkans, 
auegefiihrt  von  Ur.  T.  Linke. 

Western  Australia.  Campbell. 

The  Geology  and  Mineial  Resources  of  the  Norseman  District,  Dumlas  Goldfield. 

By  W.  D.  Campbell.  (Westein  Australia,  Geological  Survey,  Bulletin  No.  21.) 
Berth,  1906.  Size  8J  X  .'ij,  pp.  140.  Mapg  awl  llluxlialiung. 

POLAR  REGIONS. 

Antarctic-  South  Victoria  Land.  Ferrar. 

Rep.  Brit.  Arg.,  South  A/rii-a,  1905  (1906):  396-397. 

On  the  Geology  of  South  Victoria  Laud.  By  H.  T.  Ferrar. 

Arctic— Norwegian  Expedition.  Simmons. 

Report  of  the  Second  Norargian  Arctic  Expedition  in  the  Fiam,  1898-190*4. 
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No.  2.  The  Vascular  Plants  in  the  Flora  of  Ellesmere  Land.  By  U.  U.  Simmoos. 
Kristiania,  1906.  Size  lU  X  7,  pp.  198.  Map  ami  Plate*.  PretenUd  by  the  Author. 
The  author  has  made  a  careful  study  of  all  the  collections  brought  home  by  other 
Toyagers,  in  addition  to  those  collected  by  himtelf  (see  ante,  p.  .513). 

Arctic — Wellman  Expedition.  National  O.  Mag.  17  (1906):  206-228.  Wellmaa. 
Walter  Wellman’s  Es|x}dition  to  the  North  Pole.  The  Polar  Airship.  By  Walter 
Wellman.  B’ith  Diagram^.  Aho  ivparate  ropy,  pretentnl  by  the  author. 

Noticed  in  the  June  numlx‘r  (p.  635). 

Oreenland.  Ann.  de  O.  15  (1906):  59-69.  Engell. 

La  region  de  Jakobshavn  (Greenland).  Par  M.  G.  Engell. 

Oreenland.  ZMermanns  Jf.  62  (11H)6):  45-46.  Xylins-ErichMS. 

Plan  der  “  Danmark  "-Expedition  nach  der  NordostkiUtc  von  Griinland,  Juni 
1906  bis  Sept.  1908.  Von  1..  Mylius-Ericlisen. 

MATESKATICAL  OEOOEAPHT. 

Cartography— Polar  Regions.  B.  Am<  r/can  G.&  38  (1906):  126-128.  Abbs. 

A  Modified  Polar  ProjeAioii  ada]ite<l  to  studies  in  Dynamic  Meteorology,  i'y 
Cleveland  Abbe.  JVith  Sketch-map*. 

Oeodesy.  Albrecht  and  Wanach. 

Centralbnreandcr  lutcrnationalcn  Krdmessung:  Neuo  Folgc der  Verotfentlicbnngen, 
No.  13.  Resultate  dcs  Internatiimalen  lireitendienstes.  Baud  ii.  Von  Tii. 
Albrecht  und  B.  Wanach.  Berlin,  I906.  Size  11|  X  9,  pp.  190.  Dimjram*. 

Instmments.  Seidel  and  Miller, 

instrumentenkunde  far  Forsehungs-lleisendc.  Unter  Mitwirkung  von  ingenieur  C. 
Seidel,  bcarbeitet von  W. Miller.  Hannover:  Dr. Max  Janecke,  1^16.  Size  10  x  7, 
pp.  viii.  and  200.  lUutlnition*.  Pre*ente)l  by  the  Publiehir. 

Reviewed  elsewhere  in  the  Journal  (OetolxT,  p.  391). 

Rotation.  Met.  Z.  23  (1906) :  200  -209.  Orossmann. 

Die  hnrizontale  Komponentc  der  aldcnkenden  Kraft  tier  Erdrf)tati(in.  Kine  Khri'ii- 
rettung  des  Hadley-Doveschen  rriiizi]>8.  Von  Prof.  Grossinann. 

Surveying.  Vallot. 

Manuel  do  Topographic  .\lpine.  Par  Htnri  Vallnt.  Paris:  H.  Barri-ro,  1901. 
Size  7  X  4J,  pp.  xiv.  und  172.  Price  21.  S>1. 

A  useful  guide  to  surveying  in  mounhiin  regions. 


PHYSICAL  AND  BIOLOGICAL  GEOGRAPHY. 


Denudation.  J.  Geology  14  (11*06):  91-119.  Andersson. 

Solifinetion,  a  component  of  Subaerial  Denudation.  By  J.  G.  Andt  r8^nn.  With 
lUurtratiow. 

The  author  brings  together  his  personal  ohs«  rvutiuns  on  si«eial  forms  of  the  n  moval 
of  waste  by  the  action  of  gravity  in  the  polar  regions. 


Earth-movements.  American  J. »/ >Sp.  21  (1906):  216-220.  Fisher. 

A  Suggested  Cause  of  Changes  of  Level  in  the  Kartli’s  Crust.  By  Rev.  ().  Fisher. 
The  cause  in  question  is  the  exi.stence  of  ascending  aiul  descending  currents,  due  to 
cooling,  in  a  8up{K»ed  liquid  substratum. 


Geological  History.  J.  Giology  14  (1906):  81-99. 

The  Former  Land  Connection  bctwien  Africa  and  South  America. 
Schwarz. 


Schwarx. 
By  K.  II.  L. 


Discusses  the  various  kinds  of  evidence  in  support  of  such  a  connection,  includin', 
that  supplied  by  Oceanic  islands  (ef.  JouttmI,  vol.  26,  p.  458). 


Geomorphology.  B.  American  G.S.  38  (l!)06):  89-91.  Feoneman. 

Floodplains  produced  without  Flor.ds.  By  N.  M.  Fenneman. 

Geomorphology.  American /. /Sc.  21  (1906):  261-269.  Hilgard. 

Some  Peculiarities  of  Rock-weathering  and  Soil  Formation  in  the  Arid  and  Humid 
Regions.  By  E.  W.  Uilgurd. 
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OMmorphology.  Af.  52  (I1K)6):  :<8-40.  Tronnier. 

Dio  Verimlfrung^n  der  Erdoberflacho.  Ein  Mahnwort  von  Obt-rlehrer  Richard 
Tronnier. 

'  Ejdrology.  C.  7h/.  142  (190C)  :  1113-1115.  Dienert. 

Do  la  mineriilisation  dos  raux  soiitcrroices  et  doa  causes  do  sa  variation.  Note  de 
I  F.  Dienert. 

■eteorology.  Arhiv /Sr  Matematlk,  etr.  OG):  No.  20,  pp.  24.  Weitman 

;  Bociliaclitungsertrcbnb'se  von  seehs  llallonfalirtcii  der  Schwedischen  Aerunautisohen 
I  Gosellsrhaft.  Zusamniengcstcllt  von  J.  Westinaii.  IFtlA  .Vtipx. 

j  Hstecrology— Aurora.  Kusnttxoff. 

H  A.  Imp.  Sc.  St.  Petersburg  21  (1004):  Clause  phys.-malh.,  141-140. 

!  IK-'terroination  de  la  hauteur  des  rayons  d’aurores  bort'ales.  Par  V.  Kousneizow. 
With  Diagrams. 

Meteorology— Aurora.  Paulsen. 

f  Ovi  rriijt  K.  Danrkr  Vi<hn'‘kaf>>rnes  8.  Forhandliiiger  109-144. 

I  Sur  les  re'centes  theories  de  I’aurure  polain*.  Be'sutne  et  critique  des  the'ories  de 

li  MM.  Itirkelaud,  Arrhenius  et  Nurdiiiaiin.  Ide'es  personellos.  Par  Adam  Fuulscii. 

I  IlVtA  Plate. 


i 


Meteorology — Trade-winda.  D.  American  G  8.  32  128-130.  Botch. 

Proof  of  the  existeiiro  of  the  IJpiKjr  Anti-Trailo  and  the  Meteorological  Conditions 
at  Lesser  Heights  in  the  Northern  Tropics.  Ry  A.  I..awrence  Roteh. 

Meteorology — Winds.  Shaw  and  Lempfert. 

The  Life  History  of  Surface  .Air-currents.  A  Study  of  the  Surface  Trajectories 
of  Moving  Air.  Dy  W.  N.  Shaw  ami  R.  O.  K.  Lempfert.  London,  1900.  Size 
12  X  10,  pp.  108.  Charts,  Diagrams,  etc.  Price  Is.  iid.  Presented  by  the  Meteoro¬ 
logical  O^ict. 

Mettorolog^ — Winds.  Teisserene  de  Bort. 

*  Sur  la  Circulation  gcneiale  de  I’atmosphere.  Relations  entro  la  tempe'rature  et 
la  pression  de  Pair  h  la  surface  du  globe  et  dans  I'utmuspl.ere  libre.  Par  Leon 
Teisserene  de  Bort.  {.Meteoroloejische  Zeitschrift,  Hunn-Band,  pp.  210-228.) 
Braunschweig:  F.  Vieweg  und  Sohn,  1906.  Size  12  x  8.  Diagrams. 

Meteorology— Winds  —Historical.  Oiinther  and  Dannbeok. 

Silzh.  KD..I.W.  Miinchen.  1905(1900):  381-420. 

Die  Vorgcfchichte  dee  barisehen  Windgeselzes.  Von  S.  Giinther  und  S.  Dann- 
beck.  Willi  Diagrams. 

Oceanography.  B.S.O.  Italiana  7  (\906):  322 Almagia. 

II  primo  seritto  italiano  di  Ocoanografia.  Nota  del  dott.  R.  Alraagih. 

Refers  to  the  *  Relatione  del  marc  ’  of  Giovanni  Botero  (end  of  bixteenth  century). 
Oeetnograpby.  Berget. 

Cours  d’Oeeanogrophie  fonde  a  Paris  par  S  A.S.  le  Prince  do  Monaco  (Deuxibniu 
Antii.^.)  Phe'r.omenes  d’Int*  rfc'rcnces:  Seichis.  Par  A.  Berget.  (Bull.  Musee 
Uceanographique  de  .Monaco,  No.  61  (1900),  pp.  18.)  Il’i/A  Diagrams. 

Oceanography.  Monaco. 

Sur  la  septilme  campagno  schntiBqun  de  la  Princcsee  Alice.  Note  do  S..A.S.  le 
Princo  Albert  do  Monaco.  (Bull.  Musee  Oceanographiqiie  de  Monaco,  No.  09 
(1900),  pp.  0.) 

Oceanography.  Dantsenberg  and  Fischer. 

Resultats  des  Cainpagnes  Scientifiques  acenniplies  tur  son  yaclit,  par  Albert  I" 
Prince  Souveniii  de  Monaco.  Fa.>-c.  xxxiii.  Mollusques  piovennnt  des  draeats 
etfeetue's  h  I’ouest  de  I’Afrique  (Hiidunt  Its  eainpignts  scientitiqiies  de  S.  A.  S.  le 
Prince  de  Monaco.  Par  I’h.  Daulzenberg  et  H.  II.  4  ischer.  Monaco,  1900.  Size 
14  X  Hi,  pp.  120.  Plates. 

Oceanography.  B.  Murei  Ocetinoj/apA.  .Voiiaco,  No.  74  (1906) :  pp.  20.  Joubin 

Cours  d’Oct'anogra|)hie  fonde  h  Piiri.s  par  S.  A.  S.  le  Princo  do  Monaco  (Deuxieme 
Anne'e).  La  re|)iirtition  des  aniniiinx  niarins  sur  les  cutes  fran^nisis  de  hi  Me'dilt  r- 
ranee.  Par  L.  Joubin.  IF/lA  Maps  ami  Illustrations. 

Oceanography.  Z.  Gee.  E.  Berlin  (1906):  347-355.  - 

Das  Institut  und  Museum  fiir  bleereskunde  an  tier  Universitat  Berlin. 
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Oceanography — Black  Sea.  Zernoff. 

B.A.  Imp.  Sc.  SI.  PfU  rthurij  20  (I'.tOl):  CUumc  phyn.-malh.,  119-1114. 

Riir  1e  clinn<4eini-nt  iinniii-l  Jii  |ilan<-tim  I’c  la  nicr  Noire  daua  la  baie  Uc  S^baBtopcil. 

Par  S.  Zcrno?.  With  IHagrum*.  [In  Russian.] 

Oceanography— D:po«iU.  t?.  W<i.  142  (1906):  738-739.  Thou’.et. 

I.ie  calcaire  it  I’argile  dans  leg  fonds  marina.  Note  de  J.  Tbonlet. 

Oceanography — Plankton  Natban.sohD. 

B.  OfciiHogriip'iiqite  .Uonwo,  No.  62  (I9UG):  pp.  12. 

Siir  rinfliienco  de  la  eireuliition  vertiento  dos  eaiix  aur  la  production  du  Plaiikt  n 
marin.  Par  .A.  Nutliaiiaol  u. 

Fhytogesgraphy.  O  Z.  12  (1906) :  79-92,  145-1. ‘r.A.  Karstea 

Bericht  uImt  die  Fortgclirittc  ili-r  Pllanzcngeograpliio  in  den  .laliren  1899-1901. 
Von  KarsUii. 

Sand.  Brabble  and  Thompson. 

Quurteily  J.I.  Com.  Itcuearch  in  tie  Tropic^,  Lici.rpool  Uuieereity  1  (1906):  82-N9. 

On  the  effect  of  organic  matter  on  the  water-holding  capacity  of  aanda.  Ily 
Ur.  K.  Drabble  and  Ur.  K.  J.  Thompaon. 

Seismology.  /’.W.N.,  Fer.  A,  77  (1906):  365-376.  Milne. 

Ricent  Advancoa  in  Seismology.  By  John  Milne,  F.ii.a.  With  Diagrum*. 
Seismology.  Inn.  de  O.  15  (1906):  1-8.  Montessns  de  Ballorr. 

Log  Tremblementa  de  Terre  et  lea  syatbinea  de  deformation  tetnic'drique  do  Pecori-o 
tcrreatre.  Par  F.  de  Munteeaus  de  Ballore. 

Seismology.  M.G.  Qr*.  Miincheu  1  (I90t!):  625-635.  Odntber. 

Ein  Kulturldslori^cher  Beitmg  zur  ErdladH-nlehre.  Von  S.  Gunther. 

Terri strial  Magnetism.  Heimbrod. 

Resulta  of  Haiinonio  Analysis  of  tho  Uiurnal  Variation  at  the  Cape  of  Good  Ile|)e 
and  at  Hobait.  By  E.  Heinibnal.  Part  ii.  Horizontal  and  veitieal  Iijtenaitiea, 
(From  Terrentrinl  MagnttUm  and  Atmoepherie  Electricity  for  Septeml  er,  190.’>.) 
Size  10  X  7,  pp.  [II ).  PretenUd  ly  the  Autiur. 

Tides.  A/ F.  Erdfc.  UWrn  (1906):  3  -37.  Abendroth 

Entaiekelung  und  gegenwartiger  Stand  der  Ge/.eitcnforsi'hung.  Von  \V.  Alreiid- 
rotli. 

Volcanoes.  ^  Reclns 

I/-8  Voleana  de  la  Terri!.  Par  F.li.>i«  Rec  lns.  I"  Fuse.  [Brnxelli  a]  ;  Sociite  Pelge 
d’.Vstronoinie,  1963.  Size  10  x  6J.  pp.  I6H.  I'rturnleil  by  the  Iiiitlllul  gfographiipi  ■ 

K  iti>-  Keel  lie. 

Waves.  Forchbeimer. 

Waaaerliewegung  in  Wanderwellen.  V'oii  Prof.  Dr.  Philipp  Torehheinier.  (Sonder- 
Abdruck  ateg  Zeitachrilt  fiir  Gewasserkuiide,  6  Baod,  Helt  6)  Size  10x7, 
pp.  [19].  IliurtriUioiit  and  Dingrame.  PrtteuUd  by  the  .lulhor. 

Zoogeography.  Ooegh. 

On  the  Diatribntion  and  the  MigratienHof  Miiqijiica  .it/onticx,  (!nnninghnm,  in 
the  Flngliah  Chaicnel,  the  Irish  Sea,  and  off  the  South  and  West  Coasts  of  Ireland, 
in  1904.  By  Lewis  Henry  Gough.  (Conaeil  Peimaneut  Intirnational  pour  I’F.s- 
ploration  de  la  Mer:  Publiculiicna  de  Circonatauce,  No.  29.)  Copenhagen,  1903. 
Size  10  X  7,  pp.  14.  l'hurt->. 

Zoogeography.  ff.Z.  12  (l9o6):  212-222.  Arldt 

Die  tiergeograpliiachen  Reieho  mnl  Regionen.  Von  T.  Arldt. 

Zoogeography — Horse.  P./I /?.  26  (1906) :  7-21.  Ewsrt. 

The  Tarpan  and  its  Relationship  with  IVild  and  Uomeitic  Horses.  By  Ur.  J.  C. 
Ewart.  IKith  Illuntratione. 

ABTHROPOOEOOBAPHT  AND  HISTORICAL  GEOGRAPHY. 
Commercial —Pacific  Ocean.  Ixrretin  Imp.  Rne».  H.S.  Vi  481-556.  Woeikofl. 

IVill  the  Pacitie  Ocean  l>e  the  chief  cominercial  Highway  of  the  World?  By  A.  I. 
Woeikotf.  [In  Ruasiaii.j  With  Mup. 

Historical— Colnmbns  and  Toscanelli.  Vignssd 

Bibliografia  della  polimica  concernante  Paolo  Toeeanelli  e  Criatoforo  Culondiu 
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oriKiiinta  dalle  coiniiiUnicazU'ni  di  Ounzalt  zde  la  itnsa  o  di  Eiiiico  Vij;naud  nl 
CotiKrtsso  dcffli  Amerienniiili  tciiiito  o  I’arif'i  m-l  sitteinbre  del  IIMK).  Saggio 
roiiipilato  du  Enrico  Vigniiud,  (nidotlo  con  lutioduzioiic  c  ugginnte  da  Guatuvo 
Uziclli.  Nu]M)li,  llt05.  Size  lOJ  X  7J,  pp.  iM!.  I'retenled  by  the  AuUnr. 

History  of  Cartography.  H. H  S.O.  iltidriil  {lOOd):  l!M)-237.  Blazqnez. 

Estiidio  acerca  de  la  cartngralia  capanola  cn  la  Edad  media.  I’or  A.  Hluzqiicz. 

IKiVh  F<ic*imile  Mapf. 

BIOOBAPHY. 

Barton.  - 

Alfred  Bowycr  Barb'ii,  m.u.,  f.u.c.s.,  f.b  (S.b.  Memoir  and  extraeta  from  liia  diary. 

Kmgment.  Lonilon:  I’rinted  for  Private  ( 'irculation.  I'.KtG.  .Size  7|  x  5,  pp.  154. 
I'lefentetl  by  Mr*.  Burton. 

Dr.  Hiirton  ia  beat  known  to  gcograpbera  aa  the  eompanion  of  Colom  l  San  l  and 
Captain  lllakiaton  during  the  ascent  of  tlie  Yangtae  in  I8<!1.  He  died  in  duly,  H>U5. 
laltrame.  /bi/oiax  7  (HiOO) :  487-4'.M).  Biadego. 

Don  Giovanni  Beltrame,  necrologia  di  G.  Hiadego. 

Mnshketolf.  Izrinliu  Imp.  G.S.  28  (llt02):  62;*  (;i4.  Bogdanovitch. 

The  influence  of  the  si-ientiflc  works  of  I.  V.  Miiabketofl'  on  the  increase  of 
geographical  knowledge  of  .Vaia.  Hy  K.  I.  Hogdanovitcli.  [In  liiiasiun.J 

Biehthofen— Bibliography.  Tiesaen 

Die  Sebriften  Ferdinand  V’reibcrr  von  Uiebtbofena.  Ziisammniige.>.tellt  von  Dr.  E. 
Tie-sen.  (Separatalalruek  aiis  “Manner  d<-r  Wiasr'n.scbaft,”  Heft  1:  Kerdinand 
Freiinrr  von  Iticbtln  fen.  Geducbtni.srede  von  I’rt.f.  Dr.  E.  von  Drymrlski.) 
Leipzig,  IltOC.  Size  It  x  <5,  Pl>.  18.  f’r««  «/»-»/  by  Fruu  F.  run  Uirhlho/tn. 

OBNEBAL. 

Bibliography.  Bat  chin. 

Bibliotheca  GeogTBi>bica.  Hemuagegeben  von  der  Gi  sellsclaft  fur  Erdkunde  zii 
Berlin.  BcarU'itet  voa  Otto  Baschin.  Band  xi.  IIM  2.  Berlin;  iV.  H.  Kiibl, 
11M)5.  Size  9J  X  6,  pp.  xvi.  and  532.  Prert  uhil  by  Ihr  (ion-ditchu/l  fur  Frilhumb. 
Ibrlin. 

This  volume  includes  over  10.000  titles,  and  the  la'riodicals  dealt  with  nnmlsT  alaint 
10o<»,  so  that  the  work  may  well  claim  to  Ik;  the  mo.st  complete  geographical  bibliogniphy 
in  existence. 

Bibliography.  - 

Katalog  I.  enthaltend  wertvollo  und  aeltene  Bueeher  und  Maniiscriptc  jcrler  .\rt, 
Handzeichnungtn,  u.a  w.  Vornndig  la-i  Marlin  Breslaiser,  Biichhaendler  uinl 
I  Antiqiiar  in  Berlin.  Size  9  x  <>,  pp.  viii.  and  230.  Futiu'milr  lllH-‘lrutiun*,  etc. 
Price  4  murk*.  Preeentcil  by  the  ('umpilcr. 

Includes  a  number  <  f  rarities  from  the  early  days  of  printing,  a  few  being  of 
;  geographical  interest. 

i  Climate  and  Disease.  P.R.  Irith  .1.  26  (I9ii(>):  Serllon  ll..  4C-4'.t.  Harsden. 

Sixteen  Yrara’  Obtervniioiis  on  the  relation  Iretween  temperature  and  rainfall 
1  and  the  spread  of  Scarlatina.  Meu>les,  and  Typhoid  Fever.  By  11.  Sydm-y 
I  Marsden,  o.sc. 

Bdncational.  Barrows. 

1  Geographical  Glmninga.  Part  i.  “On  Koine  Method.s  of  Teaching  I ieography.’’ 

!  Part  ii.  “On  the  Preparation  amt  Traehing  of  tho  Subject.”  By  the  Kev.  F.  K. 

I  Barrows.  London  :  G.  Philip  &  Sea,  I9(M;.  Size  9  x  6,  pp.  70.  Is.  Gd.  net. 

■  Preixntril  hy  the  Publbher*. 

1  Bdncational.  y.  .Vdnc/ics/ei' O.S.  21,  1905  (1906) ;  104-112.  Martin. 

I  (ieography  in  Schools.  By  11.  C.  Martin. 

i  french  Colonies— Statutics.  - 

I  Ministbre  des  Cobmies :  Oflice  Colonial.  Stalistiipies  Coloniahs  jiour  I’annee  1!HI3. 

I  Publiees  sous  I’aehninibtr.ition  do  M.  Ck'mentel.  Navigation-Melun,  I9U5.  Size 

I  9J  X  6,  pp.  152. 

Geography.  J.fJ.  5  (1906):  145-160.  Davis, 

i  An  Imluctive  Study  of  the  Content  of  Geogiapby.  By  W.  M.  Davis. 

I  Noticed  in  the  August  number  (p.  184). 
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Flace-nunei.  Knox. 

Rulre  for  the  Transliteration  of  Pkce-namea  occarring  on  Foreign  Maps.  Com¬ 
piled  by  A.  Knox.  1905.  London :  Printed  by  Harrison  A  Sons,  190.').  Size  6}  x  4), 
pp.  iv.  and  82. 

These  rules  are  drawn  up  for  use  in  the  War  Offlee,  Intelligence  Division.  The 
R.G.S.  system  of  spelling  is  not  altered,  but  guidance  is  given  as  to  the  way  in  which 
it  is  to  be  applied  in  transliteration  from  foreign  systems. 

Tear-Book.  Wagnor. 

Geographisebei  Jalirbuch  .  .  .  xxviii.  Band,  1905  .  .  .  Iierausgegeixn  von 
Hermann  Wagner.  Zweite  kleinere  Halite.  Gotha,  1906.  Size  9x6,  pp.  289- 
4.16  and  x.  J'riee  6  mirk». 

Deals  with  recent  progress  in  mag^ethm,  and  the  various  mctho<ls  of  detemiining 
position. 


NEW  NAPS. 

By  E.  A.  REEVES,  Mwp  Curutor,  R.O.S. 


England  and  Wales.  Ordnance  Survey. 

Sheets  published  by  the  Director-General  of  the  Ordnance  Survey,  Southampton, 
from  September  1  to  30,  1906. 

2  miles  to  1  inch : — 

Large  Series,  printed  in  colours,  folded  in  cover  or  flat  in  sheets,  49.  Vrio",  on 
papt  r.  Is.  6<i. ;  mounted  on  linen,  2s.;  mounted  in  $eclion*,  2s. 

1  inch— (third  edition) ; — 

In  outline,  52,  53,  54.  55,  64,  137,  1.12,  265.  Is.  each  (engraved). 

Printed  in  colours,  folded  in  cover,  or  flat  in  sheets,  26,  2'.'2.  i’rtV,  on  yxip.  r. 
Is.;  mounUd  on  lint n.  It.  6d. ;  mounted  in  ttcliom, ‘I*,  tarh. 

(241  and  part  of  242)  Wareham  (parts  of  sheets  328,  329, 312, 313).  Pi  ire,  on  popt  r, 
is.  6({.  ;  mounted  on  linen,  2s. ;  mounteil  in  teclion>,  2s.  6</.  each. 

■  6-ineh—  County  Maps  (first  revision) : — 

Brecknockshire,  13  s.e.,  19  s.e.  Cardiganshire,  6  s.w.,  7  n.w.  (9  n.e.  and  10  n.w  ), 
10  N.E.,  8.E.,  11  N.W.,  12  S.W.,  15  N.B.,  19  N.W.,  8.W.,  20  N.W.,  21  8.W.,  23  8.W.,  8.E.,  24 
N.W.,  N.E.,  8.W.,  25  N.W.,  27  N.E.,  30  P.E.,  31  N.W.,  N.E.,  S.W.,  31  N.E.,  8.E.,  3.1  N.W.,  38 
N.E.,  39  N.W.,  N.E.,  40  N.W..  S.E.,  42  N.W.,  N.E.,  46  N.W.,  N.E.  Carmarthenshire,  1 
8.E.,  2  N.W.,  6  S.E.,  8  N.E.,  10  8.E.,  14  N.W.,  N.E.,  18  S.E.  Devonshire,  28  n.w.,  12 
N.W.,  53  N.E.,  65  N.W.,  72  n.e.,  78  n.w.,  84  (n.e.  and  s.e  ),  89  n.e.,  92  N.E.,  100  n.w., 
108  N.E.,  8.E.,  109  N.W.,  116  s.w.  (116  S.E.  and  122  n.e  ).  Lincolnshire,  78  n.e.,  79 
K.W.,  99  8. w.,  114  8.E.,  126  N.W.,  144  s.e.  Norfolk,  6  n.e.,  s.w.,  14  s.w.,  23  8  e.,  24  n.e., 
32  8.W.,  34  8.E.,  35  K.W.,  36  N.w.,  45  N.E.,  46  N.w.,  n.e.,  s  w.,  47  N.w.,  n.e.,  s.w., 
58  B.W.,  60  S.W.,  66  8.W.,  70  n.e.,  s.e.,  71  s.w.,  78  s.e.,  82  n.w.,  n.e.,  83  N.w.,  84  N.w., 

8. W.,  94  N.w„  103  N.E.,  104  X.W.,  N.E.,  106  s.w.  Suffolk.  2  8.E.,  16  s.w.  Yorkshire 
(First  Revisun  of  1891  Survey),  272  x.w.,  n.e.,  294  n.w.,  n.e.,  s.w.,  s.e.,  298  n.e. 
is.  each. 

25-inch— County  Maps  (first  revision) : — 

Carmarthenshire,  XL.  16;  XI,I.  13,  14,  15;  XLII.  13,  14,15;  XLVII.  4,6,  10,  II; 
XLIX.  4.  Cornwall,  I.  8,  15;  III.  3,  4,  8,  15;  IV.  1,  2,  5,  6,  9,  10,  13;  V.  4,  8,  12; 
VI.  1,  2,  9,  13,  14;  VIII.  3,  7,  9,  II,  14,  15;  XI.  2,  7,  8,  11,  12,  14,  15  (16  and  IXa. 
13);  XI.  1,  2,  3,  4,  5,  6,  7,  8,  9,  15,  16;  XII.  3,  4,  9,  13,  14,  15,  16;  XV.  1,  2,  4,  5, 
6,  7,  8,  9,  10,  11,  12:  XVI.  1,  2,  4,  5,  6,  7,  10,  11,  12,  13,  14,  15,  16;  XVH.  1,  5,  6, 

9,  10,  13,  14;  XXII.  2,  3,  4,  6,  10,  11,  12,  14,  15;  XXIII.  1,  5,  9,  10,  13,  14; 
XXVIII.  2,  4;  XXIX.  2.  3s.  each.  II.  10;  IV.  3,7;  VI.  (6  and  10)  16;  XII. 
8,  10  (7,  2,  and  5);  Xlbi.  13;  XXIII.  3.  Is.  0</.  each.  Devonshire,  XXXVIII.  7. 
8,  12;  XLIX.  4,8,  12,  15;  LXI.  2,7,  12;  LX  1 1.  9,  13;  LXXIII.  14;  LXXIV.  1, 
10. 13;  LXXXV.  2,  3.  4,  8;  LXXXVI.  1,  2,  3,  4,  5.  6,  7,  8,  11,  12, 16;  Xt’VI. 
4,  12;  CXI.  8,  11 :  CXVII.  3,  7,  11.  3s.  each.  XXXVIII.  11;  XLIX.  7,  11,  3; 
LXXIII.  (6  and  5),  7,  9,  12,  13;  LXXIV.  5,  9;  LXXXV.  (7  and  6);  LXXXVI. 
9, 10.  Is.  6.1.  each.  Lincolnshire,  XLII.  8;  XLIV.  1,  2,  3,  4,  5,  6,  7,  8,  9,  10,  12, 
13,  14,  15,  16;  XLV.  1,  2,  3,  4,  5,  6,  7,  8,  9,  10,  11,  12,  13,  14,  1.5,  16;  XLVT.  I,  2, 
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8,4,  5,  6,  7,  8,  9,  10,  11,  12,  13,  14,  15,  16;  XLVII.  1,  2,  3.  4,  5,  0,  7,  8,  9,  10,  11, 

12,  i:i,  14, 15;  XLVllI.  2,  3,  4,6,  9,  11,  12,  14,  15,  16;  L.VI.  11.  Merionethiliira, 

XX.  16;  XXI.  1,  5,  9,  13.  Norfolk,  XIX  8,  9,  11,  15,  16;  XX.  13,  14,  15; 
XXVII.  4;  XXVIII.  4,  8,  12,  16;  XXIX.  1,  2,  3,  4,7,  8.  13,  14.  16;  XXX.  9,  10, 

11,  i:!.  14,  16;  XXXI.  16;  XLIIl.  3,  4,  7;  LV.  4;  lAXXVll.  6.  II,  14,  15. 
Torkshira  (First  Revision  of  1891  Survey),  CCLIII.  1,  11;  CCLX.  6,  8,  12; 
CCLXI.  1,  4,  6,  11,  16.  3».<ach. 

(F.  Stanford,  London  A‘jent.) 

Eagltnl  and  Wales.  Oeological  Survey. 

Map  of  the  British  Islands.  Si-alc  25  miles  to  1  ineh.  Showinir  the  sheets  on  the 
Four-Mile  and  One-Inch  Sca’es,  with  particulars  of  .Memoirs,  Mu]t8,  Sections,  etc., 
printed  on  bock.  i’nVe  1». 

1-inch— New  Scries  (colour  printed). 

Marelesflcld,  111);  Isles  of  Scilly,  357  and  360.  Price  Is.  each. 

(E.  Stanford,  London  Agent.) 

tnnee.  Ministre  de  I’lnterior,  Paris, 

t'erte  de  la  Kranee  dressee  par  ordre  der  Ministre  de  I’lnte'rieur.  Scal-j  1 : 100,000 
or  1  inch  to  lO  stat.  mile.  Sheets:  xi.K.-lO,  .\ix-tnOthe;  XXIV.-2.5,  .\uneey. 
Taris:  .Ministere  de  I’Interieur,  Service  Vicinal,  1906.  Pi  ice  0.80  //•.  earh  sliei-t. 

Oinnany.  Dan. 

I)eutsch(>8  Reich.  Ueber.ichtskarte  der  relativen  Verbreitunp  der  Bcrufs;;rup|>e : 
Cheiiiisuhc  Industrie  nacit  der  Zahlun;;  vom  1 1  Juni  1895.  t  on  lir.  tValier  i)an. 
Scale  1:3.700,000  or  1  inch  to  58  4  stat.  miles.  Petermanne  Slittrilungen,  Jahr- 
g.ing  1906,  Tafel  14.  Gotha:  Justus  Pertlies,  1906.  Preeented  by  the  Publither. 
Oirmany.  K.  Frenssische  L-tndesaafnahme. 

Karte  dcs  Deutschen  Reiches.  HerausstCReben  von  der  Knrtogr.  Abteilung  der 
Kgl.  Preuss  Landesaufnahme.  Scale  1  :  100,000  or  1  inch  to  TO  stat.  mile.  Sheet: 
SCii,  Torgau.  Berlin:  K.  Preussische  Landesaufnahme,  1906.  Price  I.oOm.  earh 
ihtet. 

ASIA. 

China.  Topographioal  Sjotion,  Qaneral  Staff. 

Province  of  Shan-tnng.  t'ompiled  in  the  Topographical  Section,  General  Staff. 
Scale  I  ;  1,000,000  or  1  inch  to  158  slat,  miles.  Loudon:  Topographical  Section, 
General  Staff,  War  Office,  1905.  Price  2«.  Gd.  1‘retented  by  the  Director  of 
Military  OperatioM. 

A  u.-«ful  map  of  the  province  of  Shantung  com])ilcd  from  all  the  most  reliable  route 
iketches  and  surveys  up  to  date,  a  list  of  which  is  given  on  the  map.  It  is  clearly 
executed  and  printed  in  colours. 

India.  Eliot. 

Climatological  Atlas  of  India.  Published  by  the  authority  of  the  Gov<>mmeut  of 
India  under  the  direction  of  Sir  John  Eliot,  k.c.i.e.,  f.u.s.,  late  Meteorological 
Be|Kirter  to  the  Government  of  India,  and  Director-General  of  Indian  Observa¬ 
tions.  Issued  by  the  Indian  Meteondogical  Department,  1906.  Price  far  copy, 

27  rupeee  in  Intlia  and  36«.  in  the  United  Kingdom.  Preeented  by  tire  Secretary  of 
State  for  India. 

This  atlas  will  Ire  specially  noticed. 

Tnnnan.  Daviai. 

Map  of  Yiin-nan.  Scale  1  :1,267,2(K)  or  1  inch  to  2i»  stat.  miles.  Compiled  by 
Major  II.  R.  I)avic8.  London:  Topographical  Section,  General  Staff,  M'ar  OflSce, 
1906.  Price.  3s.  6  /.  Pretrnted  by  the  Director  of  Military  Operatione. 

The  remarkable 'progress  in  the  exploration  and  survey  of  South-West  China  in 
recent  years  will  be  clearly  seen  by  a  comparison  of  this  map  with  one  of  thirty  yi^ars 
sgo,  when  Mr.  Ph  t.'.  Balasr  and  Captain  W.  J.  Gill  made  their  famous  journeys  through 
these  regions.  At  that  time,  with  the  exception  of  the  cxeclicnt  rontc  surveys  by 
these  two  explorers,  pmetically  nothing  but  the  roughest  sketches  of  the  region  (‘listed ; 
now,  however,  a  great  deal  of  really  good  work  has  been  done,  both  by  British  and 
French  officers  and  explorers,  of  which  Major  U.  R.  Davies  has  taken  full  advantage 
in  the  compilation  of  this  excellent  map.  The  map  has  been  drawn  under  Major 
H.  R.  Davies’  personal  supervision  and  direction  from  the  Survey  of  India  sheets  on 
4  miles  to  an  inch,  which,  besides  the  standard  sheets  of  Burma  and  the  frontier, 
iwlade  the  extensive  surveys  by  Major  Davies  himself  in  1895  and  1898-19U0,  together 
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with  those  of  C'aptiia  C.  U.  IX  Ilydor,  Captain  E.  (’.  Pottinger,  Captain  W.  Watfa- 
Jonoa,  Captain  C.  G.  W.  llu  itjr,  and  many  others  whose  iiimis  are  montiune  1  on  the 
maps,  as  are  also  tho.sc  of  other  travellers  from  whsse  work  additions  and  corrections 
have  been  made  which  are  not  ineluled  on  the  Survey  of  India  sheets.  Although  the 
title  states  that  this  is  a  maj)  of  Yiiiinan,  the  area  embraced  is  considerably  greater, 
and  extends  from  lat.  ‘iP  to  :-50  15'  N.,  and  from  long.  97"  to  100°  E.  'I'he  map  measures 
29  by  33  inches,  and  is  printed  in  colours. 

AFRICA. 

Egypt.  Egyptian  Sirvsy  Department. 

Provisional  map  of  a  portion  of  the  bkistern  De.sert  of  Egypt.  Sode  1  :  l,IH)0,0o0 
or  1  inch  to  l.'iS  stat.  miles.  Sheets:  12  (1,  13  E,  13  K,  14  K,  14  (».  Giza: 
Survey  Department,  19;KJ.  Presented  by  the  J)irector-(!en‘.ral,  Surrey  Deyarim-ut, 
Hita. 

Additional  sheets  of  the  map  referred  to  in  the  last  num1>er  of  the  Geo  iraphirnl 
J'mrniil.  They  include  the  greiter  part  of  the  region  extending  from  lat.  2i°2.Vto 
25°  35'  N.,  and  long.  33°  to  31°  30'  E  ,  and.  like  iho  others,  are  only  provisional  issues 
nut  finally  adjusted  ti  the  {mints  fixed  by  triangulation. 

Egypt.  Egyptian  Snrvey  Department. 

TofKigrapbicuil  map  of  Giza  Province.  Scale  1  :  lOO.OOO  or  1  inch  to  Tfi  stat. 
mile,  t'heet :  N.E.,  4-5.  Giza:  Survey  Deimrtnient,  1905.  Vretented  by  the 
Directur-deneral,  Surrey  Depurtiiirut,  (iizn. 

AMBR'.CA. 

Cinada.  Department  of  the  Interior. 

Srustional  map  of  Canada  Scale  1  ;  190,089  or  I  inch  to  3  stat.  miles.  Sheets: 
71.  ilrandon.  revisecl  to  July  10,  I91KJ;  72,  Portage  en  Prairie,  revised  to  July  Iti, 
190G;  74,  Croso  Lake,  revised  to  August  7,  1903.  Ottawa:  l)e{Mirtment  of  the 
Interior,  To|mgraphical  Surveys  Itraiich,  I9:)G.  Vreteiilrd  by  the  Cunadinn 
IJejxirlm  nt  of  the  Interior. 

Rio  de  Janeiro.  Oreiner. 

Planta  da  t.'idade  do  Kir  de  Janeiro  e  Snbnrbios  organisado  e  di-scnhado  pido  Eng’ 
Ulrik  Gridncr.  Scale  1  :  12,.5UO  or  5'Oti  inches  to  1  stat.  mde.  Kio  de  Janeiro: 
Laemaicrt  &  Co. 

GENERAL 

Ancisnt  Atlas.  Kiepert. 

Formae  Orbis  Anliijui.  3G  Karten  in  Format  von  .52:  Cl  cm.  mit  kritischem  Text 
und  Quellcnangabc  zu  jeder  Karte.  No.  xiii.  Peln{mnnesu8  cum  Attica.  Mit  G 
Sciteii  Text.  No.  xiv.  Phocis,  lieeutia,  Attica,  Athcnm,  mit  8  Seiten  Text  llear- 
bcitet  und  herausgegebcii  von  liichard  Kie{)ert.  Iterlin:  Dietrich  I leimer  (Ernest 
Volisen),  190G.  I’rice  3/ii.  each  eheet. 

Of  the  thirty— ix  ma{)8,  of  which  this  atlas  will  eons’st,  only  fourteen  arc  yet  |)uk- 
lished,  including  the  two  mentionol  above,  although  the  first  apixtared  twelve  years  ago. 
'Tpe  style  in  which  they  arc  {tnxluced  is  extremely  good,  and  each  map  is  accom{>anied 
by  explanatory  und  critical  text,  giving  also  the  sources  of  information. 

World.  Bartholomew. 

Atlas  of  the  World’s  Commerce.  A  new  s  'rics  of  maps,  with  de8eri|)tive  text  and 
diagr.ims,  showing  |)ro<luct8,  im]K>rts,  ex|Hirts,  commercial  conditions,  and  economic 
statistics  of  the  c.motries  of  the  world.  Compihul  from  the  latest  ofllcial  returns  at 
the  Edinburgh  Geographical  Institute,  and  edited  by  .1.  G.  Bartliolumew,  f.ro.b., 
F.it.s.E  Part  X.  London  :  Georgi“  Ntwncs,  Limited,  [1904J  1' rice  (id.  taeh  part. 
I'retent  d  by  the  I’ubliiiher. 

'This  [>art  is  of  exceptional  interest,  and  contains,  iti  addition  to  smaller  charts  and 
diagrams,  two  general  commercial  ma|>s,  oneof  Enroiieand  the  Near  East.a  id  the  other 
of  t.ic  Far  East,  which  includes  the  whole  of  .\sia  from  Tobolsk  to  the  Indian  oc'-an, 
and  from  the  Aral  sea  to  the  Pacific  ocean.  Each  of  these  maps  is  coloured  to  show 
vegetation,  in  mldition  to  which  princi()al  railways,  canal-,  navigable  rivers,  telegiuplis, 
Itritish  consular  stations,  and  other  iuformati  >n  of  a  commercial  charaider  arc  given. 
'There  is  the  usual  continuation  of  the  al{)halx-tical  list  of  coniiiioilitics  of  commerce,  and 
a  most  instructive  diagram  sliowing  the  rel.itive  values  and  inijiortance  of  the  imi'orti 
aud  cx]K>rts  of  tlie  United  Kingdom  in  t'.ie  year  1905. 

World.  Stieler. 

Neiritcn,  von  firund  aus  neubearbeiteten  und  nciigi'stocheneu  Auflage  von  Sliders 
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Ha<i<l  Atlas  lOH  Karton  auf'iK)  Seiten  iiiit  102  Nebenkarlun  in  KuprerolicU  un  i 
einciii  alphabetisclu-n  Verzciclinis  aller  im  Atlas  Torkomuienden  Namcn  (uu;'enii.’ 

Nninun  enthaltend)  hcraus(;RgclM.-n  von  .lustua  PiTtlies*  Gcogra])Iii8cliur 
Anatalt  in  Gutha  Liefurungen  1!),  20,  21  iind  22.  Gutlia:  Justus  IVrtlies, 
190*!.  Price  GO  pf.  each  p:irt. 

CHARTS. 


iimiralty  Charts.  Hydrographic  Department,  Admiralty. 

Charts  and  Plans  published  by  the  llydrogiapbic  Department,  Admiralty,  during 
August,  1900.  Presented  by  the  IJydrographcr,  Admiralty. 


No.  Inches. 
19H  m  =  17-8 
350:i  m  =  1’41 


3502  m  =  1-42 


3314  m  =  1-2 

3590  m  =  vnr. 


11.50  m  =  1:J 

359.5  m  =  lO'O 
3.599  m  =  4-0 


.3580  m  =  1  2 
3.577  m  =  0  5 
3518  m  =  1-8 


England,  south  coast : — Looe  ImrlKmr.  2*. 

Norway,  western  approaches  to  Vigt.n  islands: — Giaesliiigeriic 
light  to  Kalvii.  8s. 

Baltic,  Little  Belt: — .\|)cnia<lc  and  Fleiisburger  Fiords, including 
Alscn  Fiord  and  sund.  'As 

Fort  Libcrt(%  Manzanillo,  and  Monte  Cristi  Bays  3s. 

South  .Vnicrica,  Mngclhin  Strait.  Plans  in  the  neighhourlioal  of 
Beagle  channel  — Port  l.anglois  and  Port  Edwards,  Sholl  hay. 
Port  Estres'ho,  Port  Fanny,  Port  Alinekla,  Port  Sollia,  I’ort 
llucmnl.  Port  Fortuna,  Port  Quo-Vadi.'*,  Port  Barrow,  Port 
Engano,  Port  Util  2s. 

Mexico,  S'luth-wesl  coast: — Gulf  of  Cnlifnruia,  'J\>jKjlom'>amjs) 
liarhonr.  2s. 

Bed  sea.  Gulf  of  Akaha: — .le/.irat  Faraun.  2s. 

Plans  and  anchorages  in  the  Persian  Gulf.  lienjain  island 
anchorage.  2s 

Malacca  strait,  Sumatra,  nortli-east  CO  1st.  .Vru  hay.  2s. 

Borneo  island  8<‘saj  ip  and  Buinngan  rivers.  3<. 

Ja]ian  ; — Yokohama  to  Uinga.  3s. 


Haw  Plant  and  Flans  added. 


(2  35 
1508  m  =  71 


lani  Plans  on  the  coast  of  Chile.  New  idan; — ’PietrH:  hay.  Plans 

*■  *  added  Port  Auchemo,  Port  Velcho 

Anchorages  in  the  New  Hebrides is'nnds  I’lans  added  Betainra 
anchorage. 

(J.  D.  Potter,  Agent.) 

Charts  Cancelled. 


No.  L'«nc.‘lle<i  by  No. 

1911  England,  south  coastiNew  chart. 

Looe  harbour.  /  Ixioe  harbour . 1914 

3341  San  Domingo:— Monte5 

Cristi  biy  and  ap-lNew  Chirt. 

proaclics.  1  For  Lilierkn  Alanzanil'o,  and  Monte 

471  San  Domingo: — Man-1  Crkti  hays .  3344 

zunillo  hay.  j 

(./.  1).  Potter,  Agent.) 


Charts  that  have  receivel  Important  Corrections. 

No  1007,  England,  cast  coast: — lliv.r  Thames,  North  Foreland  to  the  Nore. 
817,  Cyprus  : — Famagusta  and  Salainis,  Famagusta  harlamr.  2178,  .Atri -a,  west 
coast: — Manna  river  to  Junk  river.  7,  Gulf  of  Aden  ; — Aden  and  adjacent  hays. 
2195,  Celebes  sen: — Plans  in  east  part  of  Celebes.  970,  Philip]>ine  islands:  — 
Manila  hay.  1798,  China,  north  co.ist : — Kwang  tnng  peninsula,  including  Ta  lien 
kwan  and  the  approaches  to  Port  Arthur.  1270,  Korea; — .Approaches  to  L'heinnlpo 
anchorage. 

(J.  I).  Potter,  Agent.) 

Chile.  Chilian  Hydrographic  OfBce. 

t  hilian  I lydrogr.iphic  Charts.  Nos. :  1 10,  Pnertos  de  las  IslasGuaitecos;  135,  Tieria 
del  Fuego.  Bahia  alien  Gardner,  Seno  Tekeiiicii.  Valparaiso:  Oliciuna  lliclro- 
gialica,  1900.  Presented  by  the  Chilian  Hydrographic  Hp'.e. 

Indian  Ocean  and  Red  Bra.  Meteorological  Office. 

Meteorological  Chart  of  the  Indian  Oci  an  north  of  15°  S.  lat.,  and  Bed  Sea  for 
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October,  1906.  Louduu:  Meteorological  Office,  1906.  Price  Cd.  Presented  by 
the  Meteorological  Office. 

KoTth  Atlantic.  U.S.  Hydrographic  Office. 

Pilot  Chart  of  the  North  Atlantic  Ocean  for  Washington,  1906.  Washington :  U.S. 
Hydrographic  Office,  1906.  Presented  by  the  V.8.  Ilyirographic  Office. 

North  Atlantic  and  Mediterranean  Meteorological  Office. , 

Meteorological  Chart  of  the  North  Atlantic  and  Mediterranean  for  Octol>er, 
1906.  London :  Meteorological  Office,  1906.  Price  Gi.  Praented  by  the  Meteoro¬ 
logical  Office. 

North  Pacific.  TT.S  Hydrographic  Office. 

Pilot  Chart  of  the  North  Pacific  Ocean  for  October,  1900.  Washington;  U.S. 
Hydrographic  Office,  1906.  Presented  by  the  U.S.  Hydrographic  Office. 

PHOTOGRAPHS. 

Northern  Nigeria.  Home, 

Fifty  photographs  of  Northern  Nigeria,  taken  by  Douglas  R.  Home,  Esq.  Presented 
hy  Dovg'as  It.  Home,  Esq. 

A  set  of  quarter-plate  silver  prints.  As  will  be  seen  from  the  titles,  some  of  the 
subjects,  such  as  native  salt-fields,  smelting  furnaces,  markets,  and  others,  are  of 
s])ecial  interest. 

(1)  The  High  Commissioner’s  yacht  on  the  Niger  near  Lokoja  ;  (2)  Typical  bungalow 
as  provided  for  Eurojieaii  officers.  Lokoja;  (.’t)  Road  to  the  native  market,  Lokoja; 

(1  and  5)  In  Lokoja  market;  (6)  Tlie  Wasc  lock;  (7)  Part  of  our  column  crossing  the 
sands  bordering  on  the  river  Itenue  ;  (S)  Crossing  tlie  Ankwc  river  ;  (9)  A  halt  on  the 
b.iuks  of  the  .\nkwe  river;  (lo  and  11)  Native  salt-fields,  Azara;  (12)  Native  Hausa 
salt-tields,  Akiri;  (13)  .Making  camp  outside  Awe;  (14)  Landing  at  Ibi ;  (l5)Embark- 
ingat  Ibi;  (16  and  17)  In  the  market  at  Ibi;  (18)  Ch  aring  ground  for  camp  Okeli; 
(19)  Outside  the  king's  house  at  Little  Etroni;  (29)  Native  bridge,  Kabba  Province; 
(21)  Kukuruku  country  ;  (22)  Northern  Nigeria  police  at  Uckina;  (23)  Two  sections  of 
II  Coiniiany,  2nd  llatt.  Northern  Nigeria  llegiment.  Dekina ;  (24)  Go'>d-bye,  Dekln.i; 
(25)  Starting  the  carriers,  D.  kina;  (26)  In  the  village  of  Aguatcha;  (27)  Stream  in  tlie 
town  of  Rida;  (28)  The  exterior  of  the  Emir  of  Rhia’s  comjiound  ;  (29  and  30)  Lampai; 
(31  and  32)  Ty|K-e  of  Nujies,  laiin|)ai ;  (33)  Inside  view  of  Mof  of  native  Nujie  house;  (34) 
The  Niger  Company’s  eom|)ound  near  Tilde;  (3.)  37)  Native  iron  smelting  fnrnacet. 
Panguru;  (38)  In  the  .loss  country;  (39)  Stcrn-whceler,  "  Karonga,”  rivi-r  Ih'iiue; 
(40)  A  political  officer  and  staff;  (41)  Some  of  tlnr  officers  of  the  Munsliee  Expeilition; 

(42)  Native  soldiers  saying  gou<l-hye  to  their  wives  at  Lokoja.  Munshec  Ex|H‘ditioa; 

(43)  lileu  of  the  2iid  Ratt.  marching  down  to  the  Niger  for  emimrkatinn,  Munsheo 
Ex|icditiou  ;  (44)  Embarking  men  and  stores  of  2iid  Ratt..  Lokoja,  Munshec  E.xjiedition; 
(45)  The  first  scelion  embarked  off  laikaja,  Munshee  Expedition;  (46)  Hausa  tiddler 
and  Yoruba  headman;  (17)  Hausa  boy;  (48  and  49)  Pelicans  on  the  Niger. 

Vegetation  Types  Karsten  and  Schenck. 

Vegetationsbilder  hcrausgi'gebcn  von  Dr.  O.  Karaten  und  Dr.  H  Schenck.  Vierte 
Reihc,  Heft  2.  Das  Biidliche  Togo.  Von  Dr.  Walter  Busse.  Jena:  Uustav 
Fischer,  1906.  Price  2..*)0Hi.  each  jeirt.  , 

Yorkthirs  Wigram. 

Three  Photograjihs  of  the  Obelisks  known  as  the  **  Devil’s  Arrows  ”  at  Rorough- 
bridge,  Yorkshire,  taken  by  Major  11.  11.  Wigram,  late  Soots  Guards.  Presented  by 
Major  11.  H.  ll’t^ram. 

These  olielisks  c  insist  of  three  rude  masses  of  millstone  grit,  an  1  are  situated  about 
a  quarter  of  a  mile  from  Roroughbridge,  on  the  tVetherby  road.  They  stand  N.-S.,  the 
U'Jithem  stone  being  about  129  feet  from  the  central  one,  which  is  360  feet  from  the 
southern.  They  are  18  to  22|  feet  in  height,  and  there  was  formerly  a  fourth  stone.  In 
spite  of  many  conjectures,  little  or  nothing  is  known  as  to  the  origin  of  these  remark¬ 
able  pillars. 

N.B.— It  would  greatly  add  to  the  value  of  the  collection  of  Photo* 
graphs  which  has  been  established  in  the  Map  Room,  if  all  the  Fellows ' 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
susknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  useful  for  reference  if  the  name  of  the  photographer  and  his 
address  are  given. 
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